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“GIVE SCIENCE A CHANCE”* 


iNTHOnUC'TION 

A FPKU ri'fcrriiu' to tlio .sad U)S.s which the 
country has red l,)y the death of 

Acharya Hay, Sir S, S. BhainaKar de.scriln'd 
the visit of Prof. A. V. Hill a.s “Periiai>s Uie 
njo.st out standi 14 ( (Went in the scic'iititlc life of 
India during, the , |)a.st year”. The invitation 
to Profe.ssor iBlI extended by the Government 
of India ha.s bt‘en foaicrally taken a.s an indi- 
catioii of their intere.st in .seeurinjjf the aid of 
seienre to j)ro{)leins of national devidopment 
t<j vvhieh they ais* (*oinmitli*d during the ])o.st~ 
war jHU'sotl. It war. larr.ely owinr; to the in- 

Ni.st«“nce of Uie (Ruined of Scientith’ and Indus- 
trial Re.stsu't'ii that nuiri‘ hnaiu’ial aid .slionhl 
l.e i*iven to r.('iiiiet‘, that, such an invitation 
ciHilj he t'onet‘iv(*<l even durin/', t)a‘ war. 

lU-oetSHtinn, he .said, “It is a haiJliy aujJtury 
that the j‘c*}3ort inadt' hy Profe.ssor Bill had an 
tumsually .shoi’t iiu'uhalion period. Following 
hi.s rretjniuiiiidations the c;ovi*rnnuMit of India 
havi* already ciasatcHl a Oepartnient of Phinnintil 
and t )i‘veloptnent and the (.’ouueil of Sei(*ntitle 
and Indn.strial He.sisu'eh has been transferred 
to this portfolio. Other re.search aetivities 
under the Oovernnunii art* likely to follow suit. 
I am .sure the .seit*ntist.s a.s.st*uil)h*d here have 
sptH'ial rtsisou to ht^ happy iu tin* fact that the 
(*hoiet* t f the Viet*roy for the cart* of this new 

Ksttat from the rri'Nidciitial A tlrt-NS hy .SirShaiui 
S. Hhidnafsir, Kt.. o.u.K., ti.Sis, OU.S., lo \Ur. 32u«l 
Annual Sc^^lc^n of die huii.m Sd cucc Congic.vs, hckl at 
N a|>pur, 2nd Januaiy 


portfolio has fallen upon Sir Ardeshir Dalai 
vylu) has been a past-President of the Indian 
SeU'nci* Con];n*es.s and wlio commands the con- 
lidt'uet* and resj)t‘(*t of the scientists as well as 
of the busine.ss community of India. It is 
hoped that other far-rcaching: ix'commenda- 
tions of Profe.ssor A. V, Hill will also ])e ac- 
cepted by the Government of India. There is 
no better method of raising the standard of 
sc-ienet* and scientists in this country than that 
so ably developed and skilfully described in 
his addre.ss before the last session of the Indian 
Sei(‘U('e Congre.ss. 

“Another dire<'t outcomt' of Professor A. V. 
II ill’s visit to India ha.s been that a mission of 
.seientilic workers from our country has been 
touring the U.K. and has arranged to go over 
to llu^ U.S.A. and Canada, to observe tlie scicn- 
tilie, industrial and agricultural developments 
whicli have come about in these countries 
during the war and then to make rc'commen- 
clation.s and suggt\st plans for a further inter- 
ehange of information and knowledge for 
tniitual help and co-operation. India has been 
cut o(T intellectually for more than live years 
fi’om tile rest of tiu* world and that in itself 
is a di.sast(*r the maguilude of which is directly 
proportional to the vast strides science and rc- 
.st'arch have made* in the U.K. and the U.S.A. 

“My present visit to England has been the 
grc'atest eye-opener lo me and I have now seen 
with my own eyes the liigh levels to which 
scit*ntiiic invention and ingenuity have risen 
during the war. Not only has science helped 
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in developing weapons ‘ and instruments which 
are essential for success in a mechanical war- 
fare, but it has aided industry and agriculture 
in supplying the basic needs of humanity 
during a period of great difficulty. The results 
both in military and human terms have been 
most encouraging. The large-scale application of 
radio-location, the jet-propelled planes, the nu- 
merous types of jettison tanks and unbreakable 
containers, the automatic weapons of offence 
and defence and scores of new alloys and 
novel metallurgical processes have had far- 
reaching consequences on the course of the 
war. The technique of operational research, 
the use of scientific methods of determining 
tactics and developing a national food 
policy, the discovery of penicillin and D.D.T., 
all these have contributed much to the 
realisation by the common man and the 
Government that organised science is one of 
the most important factors in national dev- 
elopment. It is a tragedy that a ruthless war 
and almost universal bloodshed should be 
necessary for this new awakening, for it should 
have been obvious without it that science can 
play and must play an essential part for human 
advancement. In fact, unless opportunities 
are provided for science to explore these pos- 
sibilities for human betterment, a better world 
cannot be created. 

“There is no doubt that England is sparing no 
effort to approach the Peace much better in- 
Tormed and equipped than after the last War 
and the signs of this new awakening are visi- 
ble in the universities, the Government depart- 
ments, in industry, the agricultural and medi- 
cal institutions and in every other walk of 
life.” 

Science in the British Universities 

“We found most Universities denuded of 
their ablest workers. They were nearly all 
engaged in important war work and visited 
their departments only occasionally. They 
■were busy with meetings and committees and 
in special scientific work related to the war- 
effort: but all the same they are all devoting 
their attention to the future of science in Bri- 
tish Universities. The Association of Scientific 
Workers has submitted a memorandum to the 
XJniversity Grant Committee of the Treasury 
suggesting what reforms in teaching and re- 
search should be taken in hand immediately 
after the war and better provision for science 
should be made in the universities. Their 
report ends with the following strong plea: 

'We reiterate, then, our plea for the ut- 
most vision and flexibility in budgeting for 
the development of science in the Univer- 
sities. Where the flowering of intellect is 
concerned, any accurate prediction is impos- 
sible. We are convinced, however, that peace 
can see at least as rapid a growth in all 
fields of science as war has brought about in 
some special applications. The only proper 
attitude for an enlightened community is to 
make available the financial and material 
resources appropriate to each stage of dev- 
elopment. We are far from being in sight 
of either the limits of science or the end of 
our reserves of intelligence. Bold and flexi- 
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ble thinking is, therefore, the prime necessity 
in framing post-war policy for the univer- 
sities.’ 

“Out of the many important recommendations 
made by the Association of Scientific Workers 
for the expansion of scientific activities in the 
universities, the following are quoted so that 
the Indian universities may take a lesson from 
what is now the train of thought in Great 
Britain: 

(1) Schools of fundamental research must 
be fostered in the universities, expansion 
proceeding as fast as talent appears. 

(2) All graduates with an aptitude for re- 
search should be offered full maintenance 
while working for a higher degree. 

(3) Research fellowships should be provid- 
ed for those who have taken a Doctorate 
degree. 

(4) When men are appointed mainly to do 
research they should have the same status 
and salary as those appointed mainly for 
teaching. 

(5) Research committees should be set up 
in every university to watch over the dev- 
elopment of research, ' especially in borderline 
subjects, and prepare an annual research 
budget. 

(6) The education and training of labora- 
• tory technicians should be given immediate 

attention. Courses should be planned for 
general education and technical training. 

(7) The wages of technicians must be re- 
vised upwards forthwith if the universities 
are to attract the right type of personnel. 

(8) Centralised technical services and sup- 
lies for research should be established in 
each university. These should include faci- 
lities such as a typewriting pool and a 
statistical service. 

(9) Departments of applied science should 
be brought into being, as they are bound to 
play an important part in the university. 

(10) Industrial development work should 
be carried out in Research Association labo- 
ratories: but where these . Research Associa- 
tions do not exist the university laboratories 
may be employed. . 

(11) Academic scientists should be allowed 
to act as consultants or advisory directors of, 
research to research associations and should 
be given leave to spend long vacations in 
industrial laboratories. 

(12) Properly supervised research in selec- 
ted Research Associations and Government 
laboratories should be allowed as part of or 
a full qualification for a higher degree. 
“Some of these recommendations involve 

capital cost and the memorandum referred to 
above estimates this to be not less than £30 
million over a period of ten to twenty years. 
The actual expenditure of the universities 
would rise to £15 million per annum within 
five years and to £20 million over ten years 
at 1939 values. It has been suggested that 
most of this money will come from the State. 
Further, it has been strongly recommended 
that the Treasury Grant to the Universities 
should be doubled in the first academic year 
after the war and increased to quadruple, that 
is, to £9 million, in the fifth year. 
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^ ‘‘The future of science in the British Univer- 
sities would thus be assured. This must serve 
as an incentive to our Vice-Chancellors who 
should ask the nation and Government for 
more grants for technical education and deve- 
lopments of sciences in the Indian universities. 
I have been told that at least in two Univer- 
sities in_ India, scientific research is now posi- 
tively discouraged and (in the name of econ- 
omy) admission to research students, in spite 
of the willingness of the . professors concerped, 
is almost completely prohibited. I take this 
opportunity of drawing the attention of those 
who love their country and wish it well to see 
that the field of University education is kept 
as free from narrow communalism and politics 
as possible. Since politics has begun to play 
a part in the selection and election of Vice- 
Chancellors, the University standards in India 
have tended to deteriorate instead of showing 
an improvement and if these evils are not 
looked into by the Chancellors and the Courts 
of the Indian Universities, these institutions 
will cease to be real seats of learning and will 
turn into arenas for political ambitions.” 

Science in British Industry 

“British industry in the past relied too much 
on tradition. It is now realised that the pros- 
perity of Britain after the war will depend as 
never before upon the efficiency and progress- 
iveness of her industries. Happily, for it is a 
most healthy indication of things to come, in- 
dustrial and scientific research, is on almost 
everyone’s lips now-a-days and it is certain 
that this will be one of the major features in 
post-war industry. In certain industries, such 
as the chemical industry, the application of 
science and research has reached such high 
levels already that even the Department of 
Scientific and Industrial Research has not con- 
sidered it an imperative necessity on their part 
to equip' and maintain their Chemical Research 
Laboratory to the same level of efficiency as 
their National Physical Laboratory. They 
maintain that the Imperial Chemical Industries 
conduct research on such a large and liberal 
scale that the Government Laboratories need 
not compete with them. The Directors of the 
Company are progressive in their views on 
scientific development and at a luncheon which 
the I.C.I. gave to the Indian scientists at Cla- 
ridges, Lord McGowan, the Chairman, reported 
that the Directors of the Company had offered 
to provide at nine Universities of Great Britain, 
eighty fellowships of the average value of 
£600 per annum to be held by senior workers 
in certain sciences. The research organisation 
of the Company itself consists of nearly nine 
hundred fully qualified chemists, physicists, bio- 
logists, engineers and other scientific men and 
more than a thousand skilled assistants. During 
1943 its expenditure on research and develop- 
ment in its own work was approximately 
£2,200,000; and in addition, £12,500,000 be- 
came due from the Company to the British. and 
Overseas Governments under the heading of 
Excess Profits Tax, National Defence Contribu- 
tion and income-tax. We had the good fortune 
to see their vast factories and research organ- 
isations at Bellingham, Blackly and Hudders- 


field, and our distinguished industrialists who 
are visiting England should go and see these 
s!gns of research-mindedness of the British 
Industries. 

“When I replied to the- toast proposed by 
Lord McGowan at the luncheon, I spoke of the 
I.C.I.’s partiality to their own country. They 
had at least two big factories in India and I 
pleaded for grants on a generous scale for 
scholarships for scientific research in India by 
the I.C.I. I urged that no feast given to the 
Indian Brahmins is complete without a gift, 
and that all scientists are Brahmins by pro- 
fession. The plea went home to Lord Mc- 
Gowan and he promised to consider in a 
friendly way the question of endowing research 
fellowships in Indian Universities. He also 
assured us that the eighty fellowships in the 
British Universities were open to Indian scien- 
tists in free, competition. 

“Besides the I.C.I., there are other industries 
in Britain which have large research depart- 
ments, and we were particularly impressed by 
the efforts which had been made by such firms 
as Metropolitan Vickers at Trafford Park, 
Manchester, by the General Electric Company 
at Wembley, by Burroughs Wellcome, by Brown 
Firth & Co., by the B.T.H. at Rugby and by 
the Anglo-Iranian and Shell group organisa- 
tion. In addition to. the many private investi- 
gations carried out by individual firms, the 
interests of research by industry are safe- 
guarded by investigations carried out in twenty- 
four Industrial Research Associations, which 
are maintained jointly by Industry and the 
Department of Scientific and Industrial Re- 
search.” 

“We are aware of even more outstanding 
organisations of this kind in the U.S.A. and 
Canada and look forward with eagerness to 
visiting the Bell Telephone Laboratories in 
New York in which the American Telegraph 
and Telephone Company employ over 4,000 
scientific workers and technical men. The 
General Electric Company at Schenectady, 
N.Y., the Eastman Kodak Company at Roches- 
ter, N.Y., the Mellon Research Institute, Pitts- 
burgh, and the various Petroleum Companies 
in the U.S.A. have fully equipped laboratories 
which work day and night on problems of 
fundamental and applied interests. 

“If Indian industry has to rise, and rise it 
must to its proper stature in time, it must begin 
to devote more attention to expenditure on re- 
search. There is hardly any industrial organ- 
isation in India except Tatas which provides 
even reasonable facilities for scientific and in- 
dustrial research. Lately Mr. G. D. Birla and 
Sir Shri Ram have shown- some interest in 
scientific research, but much has yet to be 
done by science to save the existing industries 
in India from extinction by outside competi- 
tion after the war. 

“The newly started industrial units of India 
should join together and form Industrial Re- 
search Associations and the Council of Scienti- 
fic and Industrial Research and the Govern- 
ment should subsidise the organisations so that 
they may blossom forth into hopeful indus- 
tries of the future India. 

“Now that expenditure on research, both 
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“The future of science in the British Univer- 
sities would thus be assured. This must serve 
as an incentive to our Vice-Chancellors who 
should ask the nation and Government for 
more grants for technical education and deve- 
lopments of sciences in the Indian universities. 
I have been told that at least in two Univer- 
sities in India, scientific research is now posi- 
tively discouraged and (in the name of econ- 
omy) admission to research students, in spite 
of the willingness of the professors concerned, 
is almost completely prohibited. I take this 
opportunity of drawing the attention of those 
who love their country and wish it well to see 
that the field of University education is kept 
as free from narrow communalism and politics 
as possible. Since politics has begun to play 
a part in the selection and election of Vice- 
Chancellors, the University standards in India 
have tended to deteriorate instead of showing 
an improvement and if these evils are not 
looked into by the Chancellors and the Courts 
of the Indian Universities, these institutions 
will cease to be real seats of learning and will 
turn into arenas for political ambitions.” 

Science in British Industry 

“British industry in the past relied too much 
on tradition. It is now realised that the pros- 
perity of Britain after the war will depend as 
never before upon the efficiency and progress- 
iveness of her industries. Happily, for it is a 
most healthy indication of things to come, in- 
dustrial and scientific research, is on almost 
everyone’s lips now-a-days and it is certain 
that this will be one of the major features in 
post-war industry. In certain industries, such 
as the chemical industry, the application of 
science and research has reached such high 
levels already that even the Department of 
Scientific and Industrial Research has not con- 
sidered it an imperative necessity on their part 
to equip' and maintain their Chemical Research 
Laboratory to the same level of efficiency as 
their National Physical Laboratory. They 
maintain that the Imperial Chemical Industries 
conduct research on such a large and liberal 
scale that the Government Laboratories need 
not compete with them. The Directors of the 
Company are progressive in their views on 
scientific development and at a luncheon which 
the I.C.I. gave to the Indian scientists at Cla- 
ridges, Lord McGowan, the Chairman, reported 
that the Directors of the Company had offered 
to provide at nine Universities of Great Britain, 
eighty fellowships of the average value of 
£600 per annum to be held by senior workers 
in certain sciences. The research organisation 
of the Company itself consists of nearly nine 
hundred fully qualified chemists, physicists, bio- 
logists, engineers and other scientific men and 
more than a thousand skilled assistants. During 
1943 its expenditure bn research and develop- 
ment in its own work was approximately 
£2,200,000; and in addition, £12,500,000 be- 
came due from the Company to the British. and 
Overseas Governments under the heading of 
Excess Profits Tax, National Defence Contribu- 
tion and income-tax. We had the good fortune 
to see their vast factories and research organ- 
jsa'tions at Bellingham, Blackly and Hudders- 


field, and our distinguished industrialists who 
are visiting England should go and see these 
s'gns of research-mindedness of the British 
Industries. 

“When I replied to the- toast proposed by 
Lord McGowan at the luncheon, I spoke of the 
I.C.I.’s partiality to their own country. They 
had at least two big factories in India and I 
pleaded for grants on a generous scale for 
scholarships for scientific research in India by 
the I.C.I. I urged that no feast given to the 
Indian Brahmins is complete without a gift, 
and that all scientists are Brahmins by pro- 
fession. The plea went home to Lord Mc- 
Gowan and he promised to consider in a 
friendly way the question of endowing research 
fellowships in Indian Universities. He also 
assured us that the eighty fellowships in the 
British Universities were open to Indian scien- 
tists in free, competition. 

“Besides the I.C.I., there are other industries 
in Britain which have large research depart- 
ments, and we were particularly impressed by 
the efforts which had been made by such firms 
as Metropolitan Vickers at Trafford Park, 
Manchester, by the General Electric Company 
at Wembley, by Burroughs Wellcome, by Brown 
Firth & Co., by the B.T.H. at Rugby and by 
the Anglo-Iranian and Shell group organisa- 
tion. In addition to. the many private investi- 
gations carried out by individual firms, the 
interests of research by industry are safe- 
guarded by investigations carried out in twenty- 
four Industrial Research Associations, which 
are maintained jointly by Industry and the 
Department of Scientific and Industrial Re- 
search.” 

“AVe are aware of even more outstanding 
organisations of this kind in the U.S.A. and 
Canada and look forward with eagerness to 

visiting the Bell Telephone Laboratories in 

New York in which the American Telegraph 
and Telephone Company employ over 4,000 
scientific workers and technical men. The 
General Electric Company at Schenectady, 

N.Y., the Eastman Kodak Company at Roches- 
ter, N.Y., the Mellon Research Institute, Pitts- 
burgh, and the various Petroleum Companies 
in the U.S.A. have fully equipped laboratories 
which work day and night on problems of 

fundamental and applied interests. 

“If Indian industry has to rise, and rise it 
must to its proper stature in time, it must begin 
to devote more attention to expenditure on re- 
search. There is hardly any industrial organ- 
isation in India except Tatas which provides 
even reasonable facilities for scientific and in- 
dustrial research. Lately Mr. G. D. BiiTa and 
Sir Shri Ram have shown- some interest in 
scientific research, but much has yet to be 
done by science to save the existing industries 
in India from extinction by outside competi- 
tion after the war. 

“The newly started industrial units of India 
should join together and form Industrial Re- 
search Associations and the Council of Scienti- 
fic and Industrial Research and the Govern- 
ment should subsidise the organisations so that 
they may blossom forth into hopeful indus- 
tries of the future India. 

“Now that expenditure on research^ both 
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capital and recurring, is likely to be free from 
:he Excess Profits Tax, Indian industry shouM 
give a real impetus to science. Nothing will 
help industry and science more than if our 
firms in India become research-minded. Even 
before my visit to England I strongly advo- 
cated the formation of Research Associations 
in India and I am glad to hear that the chem- 
ical and pharmaceutical industries of India are 
about to give a lead in this matter and have 
apprised the Council of Scientific and Indus- 
trial Research of their intention to form a re- 
search association. After seeing the work of 
Research Association Laboratories here, I have 
become convinced that we must work hard to 
get our small and big industries in India 
research-minded so that they may gain know- 
ledge and strength to produce goods of the 
best quality and performance.” 

INDUSTRIALISATION OF INDIA ESSENTIAL FOR 
World Progress 

•‘Perhaps the most important factor which 
will have world-wide implications will be 
our attempt to raise the standard of liv- 
ing in India. Politics does play an import- 
ant part in all events. It is obvious that the 
best and quickest way of bringing about 
national development is for India to have a 
National Government representative of the - 
people. The present absence, however, of 
such a government does not justify that the 
thinking men and women of India should not 
devise ways and means of bettering the lot of 
their fellow-beings to the best of their ability 
under present circumstances and in view of 
the future.^ I am not convinced that the rich 
and the wise in the land have done all they 
can for agricultural and industrial develop- 
ment of India. 

“It has been urged by some that the prob- 
lem of India is largely biological: that health, 
l^od and population are our real bottle-necks. 
Those who know^ India intimately are fully 
aware of the facts that attention to agriculture 
alone cannot solve the problem of India’s 
j:^verty. Biology must be helped by physics, 
chemistry and engineering, even by mathe- 
matics. India cannot be healthy, prosperous 
and self-respecting, and education, medicine, 
and agriculture cannot play their important 
role, unl^ a good bit of India’s population is 
devoted to pursuits other than agricultural 

In a previous paper I have described the 
orders of priority for some of the industries 
essential to India’s development. In that paper 
me first place was given by me to the develop- 
ment of power and there seems to be now a 
1 wnsemus of opinion that India must 
develop her hydraulic and other power re- 
Murces ^ her coal re^urces are already 

^ wUl have to 1^ 

togely financed by the State, as it is far too 
f enterprise in India. The 

^ bave to help big basic indus- 

l We should, by 

persuasion and even threats 
existing industries in India to 
^elop the bye-products industries associated 
ex^ple, the great jute ind^ 
try in India should take immediate steps to 
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manufacture such things as jute-boards, Hrat— 
tice cloth, jute felt from jute waste, jute con- 
tainers and jute cloth for wearing purpose.^. 
The State and the public should insi.st upon 
these industries being developed by the juto 
industry itself. Similarly it should bo the 
duty of the sugar industry that thoir bye-pro- 
ducts such as molasses and bagasse should not 
be used wastefully as at present. Power alco- 
hol, furfural and its derivatives, acetic acid and 
all sorts of plastics and solvents can be made' 
from these bye-products and these should ocoii- 
py the immediate attention of the pronyjters 
of our sugar industry. They have suiU'icieiit 
money to invest in these ventures which may 
not start paying dividends all at once, but 
they will eventually be all very worthwhile in 
national planning and development. If I would 
not be misunderstood, I would make a sug- 
gestion to those European and Indian friends 
who are interested in the industrialisation of 
India not to fight for less or more to either 
side, but to come to terms honourable for both 
and do something to help Indian industry. It 
is obvious that European friends in India will 
have to yield to the natural aspirations of 
India, namely, that industry in India • should 
be largely managed by Indians themsclvc‘S. 
Indian businessmen should see that co-opera - 
, tion with the allied powers is the quickest 
method of developing India. The energy spent 
in fighting may be better spent in co-operative 
development. If the bye-product industries of 
coal-distillation, tho petroleum industry, the 
textile industry, the woollen, cotton, sugar and 
jute industries and the metallurgical and chem- 
ical industries are developed, the country will 
have a different complexion altogether and a 
co-ordinated programme of development in all • 
directions will become a possibility. This plea 
I am entitled to make as President of the 
Indian Science Congress, as I am convinced 
that science has no future in India unless our 
agriculture and our industries are fully 
developed; more food and more health are 
dependent upon these factors. Scientific and 
industrial research thrives best when it is a]>- 
plied to material benefit to human kind and 
to existing industries and existing agricultural 
enterprises.” 

Traiining of Personnel 
“As a result of our visit it may be possible to 
persuade the G-overnment to have scientific 
liaison officers in Washington and London, and 
possibly in Moscow, so that the Indian scientists 
and the Indian Government departments may 

with the rapid strides which Science 
^d Technology are making in these countries. 
These offices will have to be staffed by scienti- 
fic ^en of some standing in India. It is also • 
hkely that we may be able to get admission 
for a large number of scholars and technicians 
nom Inffia both in the Universities and indus- 
tries. We found many Universities eager to 
T students for post-graduate studies . 

+vP+ Eustace Percy was particularly anxiou.s 
^^d-class Indian students should take ad- 
v^tage of medical and dental studies in their 
well-equipped faculty ‘Of medicine at New- 
Similar assurances were given to us 
by the authorities of Cambridge^ Oxford, 
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London, SheHicld, Leeds, Glasgow and Man- 
chester Universities. There will be a groat 
paucity oi* space immediately after the war 
in these places of learning, but they hope to 
have a great deal more space later on. Wc 
should increase the availability of technical 
talent in India by sending our young and bril- 
liant students to England and America. India 
needs not only scientihe researchers but also 
technicians — ]:)Grsons of the foreman type who 
can help in ‘the running and repairs of machi- 
nery so essential foi' industrialisation. Such 
lirms as the Imperial Chemical Industries, 
Metropolitan Vickers and the non-ferrous 
metal industries in England are quite willing 
to train young men from India and even pay 
them as apprentices; we need a very large 
number of men with these qualifications, and 
wc shall have to look for such training in 
Canada and the U.S.A. as well.” 

Factory and Farm 

“In England groat emphasis is being laid on 
equalising the standard of life in the cities and 
the villages. Agriculture still retains in Eng- 
land too much of its primitive character. 
Modern methods of a]Dplication of energy on 
the farms, conditioned transport and proper 
storage of agricultural produce arc still in 
their infancy. Canada and the United States 
are ahead in this field and the tractor, the 
motor vehicle and electric power have contri- 
buted a great deal in those countries for a 
better standard of life on the farm. On a 
value basis at present about 88 per cent, of the 
world’s agricultural produce is used as food, 
8 per C(‘nt. as textiles and 4 t)er cent, for other 
industrial pui poses. The last two together 
form roughly one-third of the raw materials 
of industry. There is an increasing tendency 
to look to agriculture for a larger pro])Qrtiou 
of these raw materials, but these materials can 
only be used profitably if tlie factory becomes 
an adjunct of the farm. Industry is moving 
towards that ideal particularly in the U.S.A., 
and this may be a lesson which we in India 
may learn in our planning for the future. Wc 
arc so primitive in our farming that this would 
be an idle dream unl(,'ss we first improved 
our transport and communications and provid- 
ed better mi'thod.s of .storage and marketing, 
power-driven machinery and the use of proved 
fertilisers.” 

Concluding the President described the Ten- 
nessee Valley cnter]n;i.sc as “the romance of a 
wandering and incon.stant river, now become a 
chain of charming and lovely lakes which 
have contributed much to the enjoyment of 
life of the people, on which move, without any 
dangers of accidents, barges of commerce 
which nourish American industries. It is a 
fairy stoi'y of wild waters controlled by human 
ingenuity creating electrical energy which has 
been America’s Alladin’s lamp. I dream of 
the Tennessee Valley, but not without hope: 
for all this nkiy happen to any river valley 
in India to the Damodar, to the Ganges, to the 
Sutlej, to the Narbada, to the Sone, if the 
people and the Government just give science 
a chance.” 


THE NEW OIL COMMITTEE AND 

FUNDAMENTAL RESEARCH 

T T is a matter for sincere gratification and 
happy augury for the future welfare of the 
millions of this country that the Government 
of India Member for Elealth, Lands and Edu- 
cation should have recently declared his iirm 
conviction before an assembly of the repre- 
sentatives of trade and commerce at Madras, 
that the promotion of the health and educa- 
tion of the people and the development of the 
resources of the country are of “greater im- 
portance than political problems”. This advice 
and the appeal made by Sir Jogendra Singh, 
himseU a prcducer, to an assembly of commer- 
cial magnates is none too early at the present 
juncture of our national economy. In any 
self-governing country, the merchant class 
should consider themselves not only as the 
privileged distributors and trade agents of the 
national produce but should also act recipro- 
cally as the enlightened patrons promoting the 
cause of the producers. Production requires 
not only the capital of the business-man but 
also the wholehearted co-operation and contri- 
bution of the skilled technician and of the re- 
search scientist. 

The idea of creating commodity committees 
and making them self-supporting to carry on 
research and have • their own services through- 
out the country is an extremely useful and 
creditable suggestion. Among such commodi- 
ties, the position of oil-seeds is a very high 
one indeed. 

Not long ago Currant Science had an edito- 
rial on this important subject putting in a 
strong pica for the scientific utilisation of 
Indian oil seeds. After a period of nearly 
two years it is encouraging to hnd that publi- 
cists have paid attention to the points urged 
thej'cin. It is well known that oil seeds form 
a valuable part of tlic annually recurring agri- 
cultural wealth of this country. Out of a total 
area of 300 million acres under actual cultiva- 
tion about 60 million acres are under oil-seed 
crop.s. Further the 00 million acres of IndiEin 
forests also yield as minor forest produce, 
commercial quantities of important oil seeds. 
Tl'ie more abundant of these are listed below 
for convenience of reference. 


C il .seed 

Aren in 
miil.iois of 
ai.ros 

Output In 
mill otts of • 
tons 


15 0 

2-0 

Groan livjt 

h'-O 

3 3 

Mu.siartl aid rape j^niap 

7-0 

I-O 

Linseed 

5-0 

0-5 

Gingejly i 

5 0 

(U6 

Ca^nr 

2-0 

0*2 

( ’oiUia.iut 

L4 

1-4: 

Pippy 

0-5 

0 2 


The less abundant but nonetheless valuable 
commercial oil seeds comprising mowra, niger- 
sced, safQowcr, kokum, domba, dhupa^ chauj-^ 
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rr.c-Sra. nser.-:, 
he-rap and many 


ritha, cashew, honge, kusum 
others add to a total of about 
n-.:ilion tons of oil seeds, approximately 
vanned at 100 crores of rupees. The proper util- 
-n'a*‘on cf this precious raw material not only 
in the cest interests of the agriculturists but 
aisc in the interests of landless labour and the 
educated unemployed, is a responsibility which 
no enlightened government or patriotic busi- 
ness-man can shirk. A unique feature of oil 
seeds is their potential as well as actual utility 
for a variety of the essential needs of man, 
machine, livestock, and soil, as foods and 
drugs, as fuel, as fodder, as fertiliser, and for 
a variety of ether industrial purposes. 

A rational plan of utilisation of these oil 
seeds will naturally resolve into a systematic 
assessment of the scientific value and the in- 
dustrial potentiality of the three components 
into which they may conveniently be separat- 
ed: (1) The shells and husks of the oil seed, 
(2} the oils and fats derived frem the kernels 
and (3) the residual oil-cakes. Each of these 
forms a valuable starting material from which 
a succession of industries could be built up. 
Taking first the most important components 
of them, viz., the oils and fats, one need only 
peruse the foUowdng list of their industrial 
uses for realising their vast and varied im- 
portance. 

(1) Refined salad and edible oils, including 
hydrogenated vegetable ghees, (2) toilet, tex- 
tile and liquid soaps including Turkey-red oils, 
(3) illuminating oils, candles ynd liquid fuels, 
C4) glycerine and explosives, (5) paints, var- 
nishes, lacquer ware and plastics including rub- 
ber substitutes, (6) shoe and leather-dressing 
greases and polishes, (7) simple and compound 
lubricants, (8) Imoleum and water-proof fab- 
rics. (9) medicinal oils and pharmaceutical 
compositions, (10) various fine chemicals in- 
cluding valuable synthetic perfuines. 

Each one of these uses has led to the dev- 
elopment of a special branch of oil technology. 
The progress attained so far in each of these, 
however, has been based chiefly on imitation 
of experience gained outside India, and as 
such suffers from being too wooden and static 
to inspire continuous research on them so as 
to ensure a progressive efficiency and economy. 
For example the oil hardening and vegetable 
ghee industry has factories all over the coun- 
try where some of the foreign formulae are 
imitated in specially imported foreign machi- 
nery, affording neither incentive nor en- 
couragement to creative research in this field 
of cheimcal industry. For instance other cata- 
certainly be found to 
effect hydrogenafion of oils. To take another 
example, other oils than castor may be treated 

oils. Again? safcfac- 
torj liquid fuel for lamps as well as for 

nnf ht? cheaper vegetable 

oils b> suitable cracking processes or by other 
chemical treattnente. Anptter important branch 
tectoology in which commercially valu- 
f. thf systematic rese^Si 

f production of candle material and wax 
subsfitums from most of the common oils by 
hydrolytic or oxidative methods, to a 
Similar way many common semi-drying or non- 


drying oils like castor oil or even groundnut 
oil can be converted by oxidative and dehydra- 
tion methods into linseed oil substitutes ior the 
purpose of the paint and varnish industry. In 
fact the scope for fundamental research leacl- 
ing directly to results of industrial value is 
almost unlimitEd in every branch of oil tech- 
nology. The above examples^ are only a few 
illustrations of such possibilities. 

One of the most attractive and in the writer's 
opinion the most outstanding contribution 
which applied chemistry can make to oil tech- 
nology will be the establishment in this coun- 
try of a genuine synthetic ghee industry. It 
will be an achievement alike for the chenii.st, 
the technologist, the industrial captain, and the 
administrator if they will co-operate through 
an industrial research laboratory to make this 
a commercial success. It will mean firstly the 
establishment of a fatty acid key-industry em- 
ploying either fermentation methods of hydro- 
lysis of oil or the more drastic hydrolytic 
methods of oil splitting by caustic alkalis or 
mineral acids. In both these cases glycerine 
liquor wfill be a concomitant bye-product, and 
the production of pure glycerine from this bye- 
product will be the second stage of the future 
synthetic ghee industry. The third stage will 
consist of the esterification with pure glycerine 
of the various fatty acids mixed together in 
the right proportion as found in genuine 
cow’s ghee or buffalo-ghee or goat’s ghee so 
as to effect thereby the formation of a genuine 
ghee by purely synthetic methods. Accesso.ry 
food factors like vitamins, sterols and colour- 
ing matters may be added to this product to 
make it perfect as a genuine substitute of ghee. 

Turning next to oil-cakes it is needless to 
emphasise that the utility of oil-cakes not only 
b 3 ’- themselves but as raw materials for fur- 
ther chemical industries is almost unlimited. 
Many of them are capable of yielding by suit- 
able methods of extraction, hydrolysis, or othei’ 
chemical treatments a variety of useful indus- 
trial products in the form of fatty and protein 
foods as medicinally valuable glucosidic alka- 
loidal and resinous drugs, as detergents and 
soap substitutes and as adhesives and glue ghee 
substitutes besides affording mineral constitu- 
ents like phosphates and potash salts as rich 
fertilisers. In fact there is a crying need for a 
systematic chemical research on the scientific 
and industrial potentialities of our abundant 
oil-cakes. It is rather difficult to foresee in full 
the immense possibilities in this direction. It 
IS permissible to add in this connection that 
even a fine .chemical industry involving a 
series of amino-acids on the one hand and 
sterols phosphatides and related compounds on 
the other, is possible of establishment by using 
oil-cakes as starting material. ^ 

Coming last to the shells and husks 
ot^ oil seeds the position regarding the 
scientific knowledge about them is^ even 
more scanty than that of oil-cakes. Many of 
them contam valuable colouring- matters tan- 
carbohydrates and cellulosic mate- 
rials of various types, besides being rich sources 
potash and phosphates in their 
ashes. At present they are either burn? off a? 
cheap fuel or in rare cases used as adulterants 
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\ ‘tahlt* ( )il C’<iiuinittt.'<‘ whirli tlu* (aiVfi n- 
nicnt (if Huiia liavt* \vist‘ly hflp<*(l !<i rousl it utr 
al a mn;;t rpportuiu* rnunuMit ui fhr hiNtury o1 
(»ur CDunlry. \\ IvAMa:;\vami Ayvau. 

'ririo.st ot I lint iu|', t In . aui. Ir ij.t . tw i 

iioiu .1 j'fiu tuns jM.tnl iii'.uil li«ui» tin' IiupruAl ^ 'uuni 
ol' Ai'.iit tiltiii a! , krsc.uiii, N <nv 1 


fill f()(iclt‘r vahu‘. pi’oprr iiuius- 

iloitatiun of our {nl~Sin'(i siu'lls ami 
yot to bo tilt ^,ut out. 'I'o iiuiicatt* 
I ilit.ii'S in this diriH'iion ono may robn' 
; that havt' yioldod ustd'ul industrial 
as a rc'sull of systtunalit* st'itaitilio rt' - 
It is woll known that oot'oanut sholls 
sour(’(‘s of pht'UtU and artMio arid on 
nk subjool.’d to dt‘struot,ivi‘ distilla- 
nilarly oaslu*\v slu‘H oil whioli is a 
not in tho caslunv industry on tho 
st of South India is a rioh souroc' of 
luaiolio ooinpounds isipahlo of yitdd- 
ibh* plastio niat''rial on suitalilo t’'oat- 
ht' oaso of ootlon sot'd hulls is anotlu'r 
of hiddon wisaltli brought out. t.o Hidd. 
ruaiio invosiikalion. 'I'lio hulls havo 
wn by tho writts* to bi‘ a vt'ry rioh 
f flu' valuabh* (•houii(‘al substaiuau 
uraldt^hydi' whioh is nsidily opiaiiusl 
)y a simpl(‘ hydrolytio tiasatnuait, 'riu‘ 
furfuraldohydo in tho syntluhio plas- 
ry as vooll as in tlu‘ syntluhit* dytsstulT 
is u'oll known. Kurt his* llu‘ a^:ht^s of 
od hulls aro almost (‘utiri'ly ooniposod 
os, whioh aro so us. ful in tlu' f{‘rtil-> 
stry. 'riu‘ hulls also yitdti a dyo.stutV 
n oolour silk or i‘oU.on yollow. 'I’ho 
i-oumlnut sluhls is vory similar to that 
sood hulls, and ran yield tlu* samo 
bi'sidos purt* alpha o<*liulo.s(*. Anothor 
in whioh tho sholls oan bo utilisisl 
• prt*paration of aotivo oarbon. It may 
n ^ti*n(*ral, thorofort*. that a syst(*mali(' 
ion into tho lahontilio and industrial 
tl'u* iminonsi* tjuanlilios of tho oil-si'od 
I husks is almost an un<'K))loia‘d hold 
uiustrial potontialitios and will repay 
d any amount of iuvostmont in tlu* 
tlu’ir soiontitio invi'St inat ion. 
ov<‘ are only a few illustrations of 
industrial jio.ssihilitios arising from 
it it' st'i(*nlihr ri*si‘aroh into tho indus.- 
.sation of our oil si'od.s and oil-sts'd 
It is not an i‘xaKf.?oration to say 
.’(jpt*rly utilised tlu* raw oil seeds of 
y form a startiih!: iniiti*rial oapabU* of 
a variety of us<*ful hnislu*d produots 
y way inr‘Tior in importaru’o or uiil- 
allh to tlu* jirodiu’ts of tlu* wolI“-{*.';tab« 
d'tar industry in India or (*l;:<*w{u*r(‘, 
■yinn out tlu* above st‘lu'm<*s of ro~ 
is nooo.s:;ary to ompha;:is(‘ that a mim- 
oo-ordinat<*d I h’oviiudal institutions, 
t*xoIusivoly to loeally available <dl 
1 1 ) 1 * mort* useful than a <*ontrali.si‘d 
n any mu* part of llie oouniry, K<pial- 
,ant with thest* is tlu* provision that 
to bt* math* for tlu* training of .skill- 
s and soloniiho workt‘rs for a poriodi- 
•nsti'ation arul disst*minatjon of tlu* 
r(‘st*art*h amt)n^< the int"rt‘st(‘<l pub- 
d'l the mt*dium of looai vt*rnaridars. 

b 3 '' suoh inert'ast* of Indian soientitU* 
*r amonk the midtlU* class intt*lhr,ent- 
s cfiuntry ihrmmb v<*rnacidar oduca« 
wt* can itath(‘r tlu* moral and social 
n necessary to raise tnir country to 
uard of the progn*sslvt‘ nations of 
1. 

‘atest hopes, lher<*for<?, lie in the new 


INFLUENCE OF MERCURY ON 
INSECT EGGS PART 1 

ItY Ik KlUSllNAMUt{M‘I AND IV}. AUUANNA 
( Ka/oa/o/opi(*a/ /uduuTdm'j/. !)i'p((rt}ju*jif of 
. iyrlrutt iin\ Hn )t{j(ilorc ) 


rnllK usi* of niereury for the prott*rtion of 
* storeti pulst's fi'om insect, *i is an UKo-old 
praetit‘t* in Mysoi-t*. Kunhi Kannan (1920) 
llrst liroup.iit tins to llu* notici* of Mntomolo™ 
/dsts in India and (‘l.si*wlu*re. ih* also ftnmd 
that the ep;ns of, the pulst* lu*(*tle, Ihuirhus 
oltimoisis, faiU*d to devt*lo]> and hatch in the 
prt.senot* of nu*reury. Larson (1922) math* 
.similar U'sts and conhrnu*d this Ihuting. Dutt 
and J ‘uri . ( 1 929 ) later found that mor(*ury was 
t'tpially t‘ftV(‘Uve in arr(*.Mting tlu* multiplica- 
tion of tlu* r,rain w*‘t*vil, ("aUnutra orp/iv. 
Ctounh (1928) workiuK on tlu* tUmr Ix't'th*. 
Trihiil'ntin {'oiificunn, .showt'd that. nu‘reury hatl 
a deh*U*rious elTt‘el on (lu* <*gn.s whih* the 
p.rub;: remained unalft*ett‘d. Ht*ct*ntly, Wright 
(19‘M) carru'd out obst‘rvations about llu* t*ITt*et 
of niereury on tlu* (‘/‘p.s of oth(*r stort‘d grain 
in.st*et.s. 

'rids noh* (‘inluidies in brii*f tlu* results of 
a st‘ri(‘s of <‘Xpt rim(‘nt.*i eondueted }u*re to <*lU“ 
eidate ei*rtaiu important ch'tail?; of llu* intiu- 
enee of mercury ou the eggs of stored-gruin 
inst'cls. 'Tlu* aim tif tluse exp(*rinu*nts ha.s 
lM*(*n to llx llu* <*.xaet tpiantilies of nu‘reury 
aiul tlu* nu*ilu)ds of using, it (hiatly in tlu* ea:;'e 
of largf'-seale storag.e of grain. 

'I'geimiquK 

In idl tlu* ('xperiinent.*:, tall and t'mpt.v 
eyliiuirical j.ai'.s of known V(»lunu*ri \v(*rt* usiul. 
Known (piantity, by weight, of mercury was 
exptisrd in open iinrallln erueibles of uniform 
dimen.'aon and lhi(‘km*s.s. 'riu‘se vv(*n‘ kt*pi at 
a lu*ig.ht of IM) ems, abt)ve ihe h‘V«*l of tlu* 
t‘g,g.‘: arranged in a singh* Iayt*r, on illier paper 
in a petri <li.-;h. ( )ne bundreil iVe.sb «‘ggri wen* 

tak(*u for <*aeh eKpt*rim(*nl. ’ *rhe jars wt^re 
ki'pt covered with atr-tight lids. Pro|)t*r et»n» 
troks under id<*ntii*;d conditions Wi*re muintuim 
<*ti (Kig. CL. 

'riu* tinu* allowt‘<l tt> di'termiue the elfeet of 
nien’ury was in t‘aeh ea.'U* twli‘<* the jit*rlod 
takt*n for tlu* larva* to hatch out normally 
from tlu* t*g.gs in tin* control serh**:. 'rips 
pt*riofl wa,*; ('onsidt*rt*d m ee.ssary in onler to 
allow tiuu* for any di'laytul haUiiing, iu ihe 
<*xi)erjnu*ntal series. 

(1) Ohserncf? resa/fx of c.rjioNare* of thi^ vugs 
fa mo'vtirii. Kggs (not oldt*)* than 1(1 hours) 
of tlu* foliovviug insects wen* tiSU*d: Caregra 
ccphalonlca, Bruchns chinenak^ Calan4^^ 
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or|/ 2 iP, Triholium conjusum, Rhizopertha dorm- 
nica and Sitotroga cerealeila. 

In all the experimental series the larv^ 
failed to hatch from the eggs even after double 
the period of time normally taken by the 
eggs to hatch in the controls. 

For detailed observations the eggs of Cor- 
cyra cephalonica and Bruchus chinensis alone 
were chosen. . . 
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1. Qi Corey ra cephahnica exposed to mercury (A) 
and un exposed (B). 



Tl:^ eggs of Corcyra cephalonica, when e 
^ mercury, underwent visible chans 
externally. UsuaUy 48 hours after exposm 
the eggs commenced to shrink; the intern 
conimts ^ app^ed shrunk and pushed 
a swte. liie shining creamy-white colour 
^1^ gradually faded. On account of t] 
Shrmkage a sort of depression on the expos( 
^ noticed four days^ 
iM fijst exposure; the colour of the eggs al 
Wed brownish (Fig. A). About I 
to 6 per cent of the exposed eggs of Corey 

did not undergcT^ 

P^phble cha^e. The internal conS we 
foi^ shrunk, but no depression of the surfai 
ch^ ^ visible. eggs wlrl^' 

UWfasr trfjservatwm fca: a longar period but ■ 
V) rn*We did any larv« hltch^^’ 


The eggs of Bruchus chinensis on exposure 
to mercury reacted similarly to those of Cor- 
cyra cephalonica. The eggs, which are usually 
glued to the grain by the female beetle, be- 
came shrunk and fiat and gradually turned 
brown in colour. 

Observations on the exact nature of the 
internal changes in the eggs are still in pro- 
gress and not quite completed. 

(2) Effective (lethal) dose of mercury for 
particular volume of empty space . — A scries 
of trials was set up using different weights of 
mercury to find out the effective lethal dose 
for a particular volume of space. Fresh eggs 
of Corcyra cephalonica and Bruchus chinensis 
were used in these series. The technique 
adopted was the same as before,- but the qucUi- 
tity of mercury used was diminished gradually 
from series to series. Two definite volumes, 
viz., 3,300 c.c. and 4,000 c.c., were selected for 
this work. The following table gives the effect 
of different quantities of mercury on the eggs 
in particular volumes of empty space. 



Effect on eggs 

Quantity of Hg 

1 3,r00c.c. 

4 000 c.c. 

1 gm. 

•5 „ 

Effective 

Effective 




■05 „ 


n 

Not effective 

"'3 „ 

Not effective 

H2 „ 


•01 „ 




1 


ine lethal dose was assessed to be that mini- 
mum weight of mercury which would be effec- 
tive on the enclosed eggs in a particular 
votoe of space. From the above table it 
could be seen that *03 gm. of mercury is the 
• minimum weight effective upto 3,300 c.c. and 

empty space. 

(3) The relation between the age and stage 
of development of eggs and influence of mer- 
cury. series of tests with the several post- 
embryonic stages of the eggs were made but 

none was found in the least affected. They 

developed normally into adults in the presence 
The adults also behaved normally 
and lived their usual lengths of life. Copula- 
tion and egg-laying occurred without any visi- 
ble hindrance. 

d^ermine the exact age at which eggs 
7 ^^- mercury, the eggs laid by 
Corcyra cephalonica m wire-gauze oviposition 

their ex- 

mercury, they were not older 

stages of eggs, be- 

tween 16-48 hoiirs were separately tested, 
^ewise, the eggs of Bruchus chinensis, laid 
on pulse grams 16 to 72 hours old, were tested. 
fv.o+ observed from these’ series of tests 
about ^4 of preyra cephalonica less than 

affected by mer- 
1 P *iot affected and 

sStef control 

series. The eggs of Bruchus chinensis less than 



Jan 1945 ] Krishnamiirfi & Appanna: 

jibout 48 hours old were affected and those 
oldci* than 48 hours were not affected, but 
hatched into larvse. It was also observed that 
there was scarcely any reduction in the per- 
erntage of affected eggs as the age of the same 
advanced; in other words, the percentage of 
kill, due to exposure to mercury, . of the eggs 
of CoTcyra cephalonica and Bruchus chinensis 
less than 24 hours and 48 hours old respective- 
ly, was uniformly 100, whereas in the case of 
the eggs older than 24 and 48 hours respec- 
tively, it was also uniformly nil to two. 

(4) Mode of penetration of mercury vapour. 
—The main .object was to find out whether 
mercury vapour penetrated the egg through 
the micropyle or through the general surface 
of the chorion or through both. Eggs of Cor- 
cyra, cephalonica and Bruchus chinensis (12 to 
1() hours old) were selected and were painted 
with Euparol of a particular viscosity. In 
one series of tests only the micropylar end of 
the eggs w'-as painted with Euparol. In an- 
other the entire general surface of the eggs 
excluding the micropyle was coated with Eu- 
parol. Proper controls with eggs painted with 
Euparol as in the corresponding experimental 
seri''‘s, but without mercury, were maintained. 
In the control series larvce hatched out in the 
same manner as in the case of normal and un- 
t’‘(‘ated eggs. (This incidentally also proved 
that Euparol had no ill-effects on the develop- 
ing eggs.) 

In the experimental series it was found that 
larvrxi hatched out from eggs whose micropylar 
ends only were painted with Euparol whereas 
the eggs got shrivelled and shrunk in the case 
of those whose general chorion, excluding 
micropylar ‘ end was coated with Euparol. It 
appeared clear from this that mercury vapour 
penetrated the egg through the micropyle and 
not thrcnigh the general surface of the chorion. 

(5) Time required for the action of mer- 
cury.— As already stated above, double the 
period taken by the larvaa to hatch out normal- 
ly was allowed to test the efficacy of mercury, 
on the several eggs exposed. Experiments were 
set up to study the minimum period required 
by mercury to kill the eggs. Fresh eggs of 
Corcyra cephalonica and Bruchus chinensis (12 
to IG hours old) were used in all these experi- 
ments. As before, the experiments were con- 
ducted in tall, air-tight and empty cylindrical 
jars (3,300 c.c. and 4,000 c.c.). It was seen 
that the eggs thus exposed “to mercury for 
24 hours and later continued in the same jar, 
but, with the mercury removed, were not at 
all affected. Eggs exposed to mercury for 
48 hours and later removed from out of the 
jar into the open, became affected. 

These experiments were repeated with the 
mercury placed at different elevations from 
the eggs spread out on the filter-paper in the 
petri dish; mercury was placed at 2*5 cms., 
7*5 cms. and 14*5 cms. heights from the eggs 
(Fig. C) in the same jars and the same 
volumes of space; in each case after about 
48 hours the eggs were found affected. It was 
thus seen that, for the same volume of empty 
space, the lethal dose of mercury affected the 
eggs at the bottom, equally effectively what- 
ever the heights at which the mercury was 

placed. 
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The minimum period found required for the 
volatilisation of mercury — the lethal dose — 
(or for the required vapour pressure in a parti- 
cular volume of space) and penetration of the 
vapour into the eggs to kill them in a parti- 
cular volume of space, was thus about 48 hours. 

In’ all the scries of experiments mentioned 
here, the eggs and mercury were enclosed in 
the jars simultaneously. This procedure is 
slightly different from that adopted by other 
workers, who enclosed, not eggs but adult 
insects along with mercury. In the latter 
method there was sufficient interval between 
the time the adults were put in and the time 
the eggs were laid by them. During this inter- 
val a certain amount of mercury vapour al- 
ready pervaded the interior of the receptacle. 
In the present series mercury commenced to 
volatilise only after the eggs were enclosed. 

(6) Effect of mercury in grain- filled space . — 
The lethal dose of mercury found to be effec- 
tive on the eggs in a particular volume of 
empty space was enclosed in the same volume 
of space (3,300 c.c.) filled with grains. Mer- 
cury was placed in the paraffin crucibles at the 
top of the grain. Fresh eggs of Corcyra cepha- 
lonica were kept at heights of 2-5 cms., 
9*5 cms. and 12-5 cms. below the level of mer- 
cury (Fig. D). It was found that eggs kept at 
a height of 2*5 cms. below the level of mer- 
cury were affected while those kept lower 
down hatched out into larvae. [As already 
noted in section (5) — in a series of tests with 
mercury placed at different heights in the 
same volume of empty space (3,300 c'.c.) — it 
was found that mercury kept at the maximum 
height of 14*5 cms. above the level of the 
eggs was found to affect the eggs.] 

(7) Con chision. —From these observations it 
can be concluded — 

(i) that mercury acts adversely on eggs of 
stored grains' insects; larvae and adults, how- 
ever, develop normally in its presence; 

(ii) that eggs of Corcyra cephalonica and 
Bruchus chinensis, only about 24 hours and 
48 hours old respectively arc affected; 

(in) that *03 gm. and *05 gm. of mercury 
arc the minimum lethal doses for 3,300 c.c. 
and 4,000 c.c. of empty space respectively; 

(iv) that mercury vapour penetrates the 
eggs through the micropyle; 

(v) that, in a known empty and enclosed 
volume of space in which eggs and mercury 
arc kept simultaneously, mercury kills the 
eggs of Corcyra cephalonica and Bruchus chi- 
7iensis 48 hours after exposure; 

(vi) that the minimum lethal dose of mer- 
cury effective in a particular volume of empty 
space is not necessarily wholly effective on all 
the eggs in the same volume of grain-filled 
space. 
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A CHLOROSIS OF PADDY (ORYZA 
SATIVA L.) DUE TO SULPHATE 
DEFICIENCY 

By S. P. Aiyar 

(Agricultural Chemist^ Burma, Delhi) 

S INCE 1926 the author has been engaged in 
studies on the nutritional disorders of the 
paddy plant and on their correction by manu- 
rial treatment. A large volume of work has 
been carried out but publication was held up 
in' the hope of .completing the studies and pre- 
senting the work in comprehensive form. 
Owing to unexpected developments, however, 
further work on the subject is likely to be 
indefinitely delayed so that the publication of 
important facts appears to be desirable. ' This 
note deals with .the effects of sulphate defi- 
ciency. 

A chlorosis of paddy, fairly widespread on 
the Mandalay Agricultural College Farm, was 
attributed by the author to a possibP defici- 
ency of sulphur on the basis of the following 
observations: — 

. (1) Experiments on the manuring of paddy 
on the Farm soil with cyanamide, urea and 
ammonium bicarbonate during 1926-29 showed 
that the treated plants were generally chloro- 
tic whereas treatment with arhmonium sulphate 
gave healthy green plants. (2) In the Perma- 
nent Manurial Experiment on the Farm, treat- 
ment of paddy with sodium nitrate gave chlo- 
rotic plants while ammonium sulphate gave 
normal green plants. (3) There was no trace 
of chlorosis in the Farm area under the con- 
trol of the Economic Botanist, Burma, appa- 
rently owing to the regular application of 
Nicifos II on this land, whereas elsewhere on 
the Farm chlorotic, .patches were numerous 
arid extensive. 

The plants affected by the disorder had the 
following characteristics: — (1) A general chlo- 
rosis with leaves of yellowish green colour, the 
older leaves being somewhat more greenish 
rthan the- younger leaves. (2) There was no 
tendency for the premature death of the older 
leaves as is usual in cases of nitrogen defi- 
ciency. (3) The affected plants were ‘ rela- 
tively stunted and had fewer tillers and a 
smaller leaf area than the healthy plants. (4) 
The ' chlorotic plants gradually recovered their 
green colour and remained green and imma- 
ture at the usual harvest time when the 
healthy plants had become golden yellow in 
colour indicating full maturity. (5) Grain 
formation was not suppressed but the yield of 
both straw and grain was greatly reduced. 
(6) The ratio of gtraw to grain wa§ much 
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narrower in the chlorotic plants than in the 
healthy plants. 

The first experiment to test the effect of 
sulphate on the chlorotic plants was carried out 
by the author^ during the’ season 1931-32 with 
the collaboration of the Professor of Agricul- 
ture, who provided the necessary facilitie.s. The 
treatments included magnesium oxide, magnesi- 
um chloride and magnesium sulphate with and 
without ammonium phosphate (free from sul- 
phate). In all cases where sulphate was present 
the chlorotic plants recovered their normal 
green colour, made rapid growth and were ripe 
and ready for harvest along with the healthy 
plants. On the other hand the plants remain- 
ed stunted and characteristically immature in 
all the other treatments. It was thus evident 
that the chlorosis was not due to a deficiency 
of nitrogen, phosphate or magnesium. The 
author’s finding that sulphate is the curative 
agent for the chlorosis was subsequently con- 
firmed by the Mycologist- and the Agricultural 
Chemist,’^ Burma, but neither of them attribut- 
ed the trouble to sulphur deficiency. The 
latter-^ also expressed a warning against ex- 
pecting a beneficial effect from applications of 
sulphur under normal conditions of growth. 

As sources of sulphate for the plant the 
author found that gypsum, powdered sulphur, 
iron pyrites and the usual sulphate-containing 
fertilisers were equally effective, and that a 
rate of application of ten pounds of sulphur 
per acre in any of these forms was sufficient 
to cure the trouble and produce the maximum 
yield in this soil. The treatments produced 
their effect within three days after application. 
Under Burma conditions, iron pyrites appeared 
to be the most suitable source of sulphate a.s 
the mineral is found extensively in the country. 

Since many-arsas on the College Farm were 
found to respond to ammonium sulphate and 
to superphosphate, comparative tests were 
carried out in areas of sulphate deficiency to 
discover whether the action of those fertilizers 
was due to their characteristic constituents or 
due to their sulphate content. It was found 
that treatment with nitrogenous and phospha- 
tic fertilizers gave large increases in yield 
when they contained sulphate but not when 
they contained only chloride or nitrate in place 
of the sulphate. For instance, ammonium sul- 
phate was far superior to ammonium chloride, 
urea mixed with calcium sulphate to urea 
alone, superphosphate to pure monocalcium 
phosphate, and Nicifos 11 superior to pure am- 
monium sulphate. The significance of sul- 
phate in the manuring of paddy has been 
pointed out by the author*^ elsewhere. 

The composition of the crop showed the fol- 
lowing characteristics: — (1) In the chlorotic 
plants the straw as well as the grain contained 
abnormally high percentages of nitrogen com- 
pared to the healthy plants, and the yield of 
crop was found to vary inversely with the 
nitrogen content (Sen,^* however, did not find 
any difference in nitrogen content between the 
untreated yellow plants and the plants treated 
with gypsum). The nitrogen test was found 
to be so sensitive that it could be used to 
detect the existence Of abnormality in the 
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Table I 


YicXa and Composition of Sulphate-Deficient Piddy after Various Treatments 


'rreiUmeuts 

Appearance 
fjf Cl op after 
treaiment 

Yield per plot of 
180 sq. ft. 

ComposTi of crops at maturity 
ion dry matter) 

Straw 

lb. 

Graiii 

Ib 

Straw 

N% S% 

Grain 

N% S% 

Utiin*iitfd-affectt'd 

( hl( roue 

6-5 

5*3 

0-85 

0 062 

1-22 

0 094 

Unii e.itcd-lualihy 

Gieen 

11*5 

9*7 

0-*0 

0-22 

0-98 

0-138 

MgUa 

C hit rotic 

5-8 

4 9 

0-88 

00fi4 

1*28 

0-0-8 

Mgba4 .. 

Gieea 

12-b 

9-0 

0*38 

0-i33 

0-1.9 

0*128 

Untreated-affected* 

^Tih.rotic 


4-6 

0 82 

0-r67 

1-32 

0-084 

Uniieated-liealuiy 

Green 

114 

9-8 

u* .9 

0-118 

1*00 

0-119 

(iyp^um (('aSO.i) 

,, 

12 6 

10*2 

0*38 

0 138 

0-95 

( -135 

Iron pyiites • . . . 

,, 

13- 1 

li*3 

0*39 

(j-129 

0-98. 

0-129 

wSulphur .. 

Chkrotic 

13 5 

11-6 

0* 7 

0 »27 

0-97 

0*1-5 

.. 

6 8 

. 0-2 

0*8o 

0-061 

1-21 

0*(»8I 

(N 114)2804 

(ireen 

11*2 

9-5 

0 42 

0-133 

0-97 

0*124 

Urea 

Chlorotic 

7*5 

6 2 

0*77 

0-0 9 

1-28 

0 - 88 

Un-a 1 Ca SO 4 

Gr en 

12*4 

10*2 

0 *-»l 

0 - 1 J 8 

0-96 

0-119 

C'a HgP 4)2 

Chlorotic 

6*2 

58 

0-78 

0-149 

1*26 

0*' 80 

Suptrphospi.aie 

Gieen 

12*0 

9*9 

0-4J 

0-124 

1-01 

0-115 


plant. The test is, however, not specific be- 
cause nitrogen accumulation has been found ^ to 
occur also in certain other deficiencies studied 
by the author^ (2) The chlorotic plants con- 
tained much less total sulphur than the healthy 
plants. Microtests with benzidine hydrochlo- 
ride showed the complete absence of sulphate 
in the chlorotic plants whereas the healthy 
plants always showed the presence of sulphate. 

(3) There was no difference between the chlo- 
rotic and the healthy plants in regard to their 
calcium, magnesium or phosphate contents. 

(4) The manganese contents of the healthy 
plants and the sulphate-treated plants were 
distinctly higher than those of the chlorotic 
plants. (5) The chlorotic plants contained 
higher percentages of soluble nitrogen and 
lower percentages of soluble sugars than the 
healthy plants. 

Selected data are prosentrd in the accom- 
panying table to illustrate the salient features 
of the work. Only the percentages of nitrogen 
and sulphur are given as these represent the 
most important information. Full details will 
be published shortly. 

From the experimental work summarized 
above it will be seen: (1) that the chlorotic 
plants contained much less sulphur than the 
healthy plants; (2) that these chlorotic plants 
responded to sulphate treatmont which led to 
maximum yields and caused a large increase 
in sulphur content in the plant; and (3) that 
sulphate treatment corrected all the abnormal- 
ities in the chlorotic plants. It may, therefore, 
be concluded that the symptoms shown by the 
chlorotic plants are due to a deficiency of sul- 
phate and that added sulphate acted as a direct 
nutrient to the plant. 

It is necessary to point out that from the d^it^ 


in hand no conclusion can be drawn in regard 
to the minimum percentage of sulphur in the 
plant or in the soil which will prevent the 
chlorosis. 


1. “ Am ual Report of the Professor of Agriculture, 
Agricultural C oi'ege, Mandalav, for 19*51- 32.’ 2., ‘Ann lal 
Repert of the Mycologist, B iima. for i93-'-r3.” p jge 3, 
3. ‘’Kepori on the ( •i)era>ion> of the Depdrtu eni of Agii- 
ciiliure, burma, lor 1933-34” pag*- 14. 4 .Aivar. S. P. 

Froc. Nat. Just. Stu'7i:es, hidia^ 19,^7, 3, Part 2, 267. 

5. — , Science and Culiitee^ 19 :4, 10 14i'*-5l 6. Report 
on the Operui n- (f ihe Department of Agdcultare, 
B .rma. for 193 ” p. 36. 7 ‘‘ Annual Report of Lie 

Agiijultaral CnemUt, Barmi, for 194J-41.” 

Note — The cost of printing this contribution has been 
defrayed by age leroas giant fro.n tne Rockefeller Founda- 
tion for t.ie p.ibliCHti<>n of results of scientific work made 
to us thiougii the kin Iness of the Natiocal Institute of 
Sciences, India. — Ed. 


NEW YEAR’S HONOURS 

H IS MAJESTY THE KING has been pleased to 
confer the distinction of Knighthood on 
Dewan Bahadur A. Lakshmanaswami Mudaliar, 
Vice-Chancellor, University of Madras, Dr. 
C. W. B. Normand, Department of Meteorology, 
Mr. C: C. Inglis, Director, Indian Waterways 
Experiment Station, Poona, Mr. B. J. Wadia, 
Vice-Chancellor, Bombay University, and Mr. 
J. J. Gandhi, of the Tata Iron and Steel Com- 
pany. Mr. F. C. Minett, Director, Imperial 
Veterinary Research Institute, Izatnagar, be- 
comes a C.I.E. These distinguished personages 
are all familiar to readers of Current Science, 
Ovir heartiest felicitations to thenil . 
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ZOOGEOGRAPHICAL DIVISIONS 
OF THE WESTERN GHATS, AS 
EVIDENCED BY THE DISTRIBU- 
TION OF HILL-STREAM FISHES 

By B. S. Bhimachar 

(Fisheries Officer, Department of Agriculture 
in Mysore, Bangalore) 

Introduction 

nPHE importance of treating the Western 
^ Ghats hill ranges along with the narrow 
strip of the West Coast as a distinct zoogco- 
graphical subdivision of Peninsular India has 
been recognised by several workers. Blanford 
in his classical work on the distribution of 
vertebrates of India designates this area as the 
Malabar Tract. Based on the distribution of 
freshwater sponges and . polyzoa, Annandale 
found it necessary to divide Peninsular India 
into two subdivisions, (a) main area consisting 
of the Peninsula east of Western Ghats, 
(b) Malabar zone including Western Ghats 
and the West Coast. Prashad,^f> taking into 
consideration the results of systematic work on 
various groups of animals, suggested Peninsular 
India and Ceylon as one of the five divisions 
of India, with the Malabar zone as a distinct 
subdivision. A critical study of the literature 
on the fish fauna of Peninsular India not only 
indicates the necessity to regard the Western 
Ghats together with the hill ranges of Ceylon 
as distinct from the rest of Peninsular India 
and Ceylon but also points out the need for 
further dividing Western Ghats into distinct 
zoogeographical divisions. The facts of distri- 
bution which favour such a division and the 
probable causes that are responsible for the 
isolation of fishes on the Ghats are recorded 
in this paper. 

Origin and Evolution of Western Ghats 
' ■ Fish-Fauna 

A brief review of the origin, affinities and 
the evolution of the fish -fauna of the Western 
Ghats is an essential prerequisite for an 
attempt to divide the Western Ghats into zoo- 
geographical divisions based on the distribution 
of fishes. We owe much of our knowledge 
of the fishes of the Western Ghats to the 
outstanding researches of Hora on their 
systematics, affinities and distribution. The 
two noteworthy features of fishes of the 
Western Ghats are (i) their close affinity to 
the fishes cf Malay Peninsula and Archipelago 
and (.ii) richness of the endemic forms. Im- 
portant among the fishes of Eastern affinity 
on the Ghats are B alitor a, Travancoria, Bhaua- 
nia, Schismatorhynchus, Thynnichthys, Osteo- 
chilus, Silurus, Batasio, Pristolepis and Mar- 
copodus. The close similarity of the fish-fauna 
of Peninsular India with that of the Malaya 
region is explained by Horans on the hypothe- 
sis that both are derived from a primitive 
stock of fishes which originated in Southern 
China. According to Hora freshwater fishes 
migrated in batches from the original stock in 
different directions from the place of their 
origin about the Miocene Period. One such 


batch migrated soulliwards along the ludo- 
Maiayan incaiplains to tlu' region of Malaya 
Archipelago and anotlu'r we.stwards to the 
region of Eastern Himalayas and fnati thert^ 
to Peninsular India. “It probable from 

the records of distribution t)f certain special- 
ised hill stream fishes that the Salpura treiui 
of elevated country, which during the Miocene 
and later periods .stretched (liagonally aeros.i 
India to the Himalayas, permittf'd the disper.sal 
of the hill stream forms, by a .seri<‘S of nvtn' 
captures or tliroiiffii d^'fl-'clion, from tlu' Hast * 
ern Himalayas to the wc*st(‘rn limit of the 
Satpuras and the Vindhyas, whence subs(‘qu'*nt 
to the elevation of the Western Ghats, the 
fauna migrated along tlie ghats smithwarcis fa 
the hills of the Peninsula” (Ilora).^^ Ht*ports 
on collections of llshes from isolatc*d hill rang 's 
such as Rajmahal hills in Behar, Sihawan rangt* 
and Bailadila range in C.P. by 
from Hazaril agh di.strict by Das- clearly indi- 
cate close affinity between fishes of these hill 
ranges and those on the Wo.stcrn Ghats on the 
one hand and those in Assam on the other; 
which supports the view that these hill rango.s 
should have been continuous, foi'ming highway 
for migration of fishes fi'om ca.st to west during 
the Miocene period. The richness of the 
endemic forms is to bo attributed to the long 
isolation of the fish -fauna on the hill ranges 
of the ghats and the consequent evolution of 
large number of new forms. 

Zoogeographical Divisions of Western GnAT.s 

At the period of the first influx of fislies from 
the East on to the Western Ghats, it is assum- 
ed, that the whole of the Western Ghats, from 
the Tapti river to the hills of Ceylon, was a 
continuous range, which permitted the disper- 
sal of fishes throughout the Ghats through a 
system of river captures due to a dlfiferential 
rise of. the Western Ghats. Subsequent to this 
pei'iod there have been geological changes by 
which parts of this once continuous hill range 
became isolated into hill groups thus re.Mlriet- 
ing the movements of fishes. vSiuii geological 
changes are (.1) separation of Ceylon from the 
Peninsula, (2) denudation of the ghats by the 
upper reaches of the rivers of the Peninsula 
resulting in the formation of deep river valleys 
and (3) Deccan Trap eruptions. 

Ceylon. — A list of freshwater fishes of Ceylon 
prepared from the series of articles by Deranl- 
yagala-*-® shows the basic continuity of the 
fish-fauna of Ceylon and Peninsular India. 
As many of the South Indian genera and 
spscies of fishes are represented in the fauna 
of Ceylon, it is clear that Ceylon became sepa- 
rated from India after the migration of these 
fishes to the island. In Ceylon there are a num- 
ber of endemic forms such as Horadandia atu- 
korali Deraniyagala, a small -sized cyprinoid, 
an anabantoid Malpulutta kretseri Deraniyagala 
and a few species of Garra, Rashora, Barbus, 
Laheo and Clarias which have evolved as a 
result of long isolation of the island from the 
mainland. This is further evidenced by the 
recent discovery by Deraniyagala of Siwalik 
mammals in Ceylon which although generically 
identical with those of India, have been isolat- 
ed sufficiently long to form separate species, • 
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Based on the distribution of fishes, three zoo- 
geographical divisions of the Western Ghats 
can be recognised. For purposes of description 
thev can be termed Northern, Central and 
Southern Divisions. The Northern Division 
consists of the Deccan Trap area from the 
Tapti river up to 16“ n.' latitude about the level 
of Goa. The Central Division extends from 
16“ n. latitude southwards and includes the 
Malnad parts of Mysore State, Coorg, Wynaad, 
parts of South Canara district and Nilgiris 
The Southern Division comprises Anamalai, 
Palani and Cardamom hills of Travancore. 

Northern Division. — The classical work of 
Sykes on the fishes of Deccan (1841) is in main 
the basis of our knowledge of the fishes of this 
division. Fraser'- ^ and Hora and Misrai^.ee 
have recently described extensive collections 
of fishes from the environs of Deolali and 
Poona. Hora and Misra have recorded 50 spe- 
cies from Deolali and 53 species from Poona 
and a list prepared from these two areas toge- 
ther contains about 70 species. The occurrence 
of Schistmatorhynchns Bleeker and Mystacoleu- 
CHS Gunther is of special significance;^ besides 
the Western Ghats, the former is found in the 
Malaya Archipelago, while the latter is found 
in Burma, Siam, Malaya,* etc., but nowhere 
else in India. These two genera show the 
Malayan affinities of the fauna of this part of 
the Western Ghats (Hora).-^ Suter has re- 
ported 17 species from Poona in addition to 
the number described by Hora and Misra from 
that area and his record of Osteochilus nashii 
(Day) and Garra bicorunta Bao is of zoogeo- 
graphical interest as it extends the distribu- 
tion of these species to’ the Northern Division. 
RahimuUa and Das-'^i-**'-^ have reported on the 
fishes of Hyderabad and the List of fishes of 
Hyderabad prepared by RahimuUa (manu- 
script) contains 93 species. The occurrence 
here of “Thynnichthys and Osteochilus is note- 
worthy as they represent the eastern element 
in the fauna of Hyderabad. The majority of 
fishes in this division have a wide distribution. 
Further, compared with the Central and South- 
ern Divisions the fish-fauna of Northern Divi- 
sion is noticed to be markedly poor. Except 
for Parasilorhynchus prateri Hora, Horaichthys 
setnai Kulkarni, a species each of Rashora, 
Danio and Barbus and a few others the ende- 
mic forms are also few here. Forms of zoo- 
geographical interest such as B alitor a, Bhava- 
nia, Travancoria, Pristolepis, Silurus, Batasio 
and others w'hich occur lower down on the 
ghats are absent in this division. 

Central Division. -^The fish-fauna of the Cen- 
tral Division is comparatively better known. 
In recent years Rao,^^ Horai«-i 2 , 2 .^> Mukerjee^i 
and Bhimachar and Raui have contributed to 
our knowledge of the fishes of this division. 
The list of fishes from Mysore and adjoining 
hiU ranges of Nilgiris, Wynaad and Coorg, 
published by Hora,-^ contains 121 species. 
From the records of fishes from different parts 
of Western Ghats it may be estimated that the 
Central Division presents the richest fish-fauna 
There are here certain forms of immense zoo- 
geographical significance. The Silurus reported 
from this division is the same species that is 
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found from Cochin China to Eastern Plimalayas. 
Balitora hrucei var. mysorerisis Hora, a variety 
of the Burman form occurs in Mysore. Hora 
has pointed out that the three species of 
Scaphiodon found in this division are refer- 
able to Osteochilus, a genus widely di.stributcd 
in South Eastern Asia and that Lab co mikta 
Sykes, actually belongs to the Malayan genus 
Schismatorhynchus which was hitherto known 
only from Sumatra and Borneo. All^ these 
except Schismatorhynchus and a species of 
Osteochilus which are reported from the North- 
ern Division, are restricted to the Central .Divi** 
sion. It is significant that these are absent in 
the Southern Division. The South Indian 
Homalopterid genus Bhavania occurs both in 
the Central and Southern Divisions. While 
classifying the fishes of this division in respect 
of the different drainages it was noticed that 
several of Sykes’ Deccan species arc found in 
the headwaters of the Tungabhadra river and 
these are strikingly absent south of this 
drainage. 

Southern Division. — John-'^ and Hora and 
Law-- have reported on large collection.s of 
fishes from Travancore. The northern part of 
this division, namely, Anamalai hill ranges is 
still a virgin field. Hora and Law-- in their 
article “Freshwater Fish of Travancore”, list 
76 species. To this list has to be added the 
new species of Globe fish — Tetradon (Mo-uo- 
tretus) travancoricus and the gobioid — Sicyop- 
terus griseus (Day) recently reported by Hora 
and Nair-*^ and also Sundara Raj’s'*''’»'“‘ now 
find Lepidopygopsis typus and a species of 
Barbus. It is possible that L^epidopygopsis has 
affinity with the Schizothoracine fishes found 
in Yunnan. The discovery of a new Homalop- 
terid — Travancoria jonesi and a Siluroid — Bata-- 
sio travancoria by Hora,-hi:(> deserves special 
mention as they show close relationship with 
Eastern fishes. All these except Sicyoptarus 
are endemic in this division. 

In addition to the above dissimilarity among 
the fishes of the Central and Southern Divi- 
sions, it may further be pointed out that there 
is abundant endemicity among the llsh-fauna 
of the two areas. Out of 121 species from the* 
Central Division 24 are restricted to that area. 
If the range of distribution is extended to 
Deccan also about 33 species arc endemic 
which are absent from the Southern Division. 
Thirteen out of 81 species in Travancore arc> 
endemic there. Hora and Law-- state “The 
high endemicity of the Travancore fauna is an 
evidence of its antiquity and long isolation 
from the fauna of the mainland of India and 
adjacent countries. After migration from 
north-east to south-west, the fauna came to a 
blind end in the Peninsular region and when, 
with the formation of the Rajmahal-Garo hill 
gap and due to other causes, it became isolated 
and it had sufficient time to blossom out into 
distinct spzcies while still retaining its family 
amnities with the parent stock.” It may be 
stated that this remark holds good equally to 
fauna of the whole of the Western Ghats. 
J XT- . Travancore, in particular, has 

fimther been isolated from the neighbouring 
hiU ranges of Nilgiris and Mysore, 
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Discussion 

From the foregoing observations it is clear 
that (1) there is dissimilarity among the fish- 
fauna of the three divisions of the Western 
Ghats, (2) the Central and Southern Divisions 
not merely have large number of fishes of far- 
eastern afTmity but also possess rich endemic 
forms. An attempt will now be made to ac- 
count for such geographical differentiation 
among the fishes of Western Ghats. 

It is argued that the geographical differen- 
tiation or the dissimilarity between the fishes 
of the Central and Southern Divisions is due 
to the presence of a low stretch of land in 
east to west direction about 16 miles wide and 
hardly about a thousand feet in elevation 
known as the Palghat Gap between Nilgiris 
and Anamalai hills, acting as a barrier for 
the intcM'mingling of fishes of the two areas, 
just as the Rajmahal-Garo hill gap which is 
a barrier between Eastern Himalayan region 
and Peninsular India. It is well known that 
a low land like the Palghat gap forms an 
effective barrier for the intermingling of fishes 
of the neighbouring hill ranges. With the 
formation of the Palghat gap the fauna of the 
Central and Southern Divisions became iso- 
lated. In his article on the Dragonflies of 
Western India, Fraser'^ has referred to the 
Palghat gap as being an important barrier 
affecting their distribution. He states, “A study 
of the fauna on the two sides of the gap has 
senwt'd to show that narrow as it is, it is suffi- 
cient to divide the fauna into northern and 
.southern groups”. From the distribution of 
the fishes of Peninsular India it is clear that 
the Palghat gap must have occurred after the 
migration of fishes to the extreme south of 
India on to the Travancorc hills. Hence the 
view expressed by Medlicott and Blanford-'^ 
that “It is also possible that the isolation of 
the different hill ranges of South India, such 
as the Shivarai, and the denudation of the 
Palghat gap south of the Nilgiris, are due in 
part to ancient marine action of the date as 
the forxnation of the Shyadri escarpment” can- 
not be regarded as correct. It is possible that 
it is a valley of a former river. It may be 
staU‘(l tliat whatever may have been the cause 
of the formation of this gap, it must have been 
an ehwated country at the time of the migra- 
tion of fishes soutliwards with the drainage 
facilitating such a migration. 

In respect of geological formations the North- 
ern Division is one which was subjected to 
violent volcanic eruptions resulting in the 
formation of Deccan Traps and is formed of 
basaltic rocks while the Central and Southern 
Divisions are formed of archaean rocks and are 
comparatively undisturbed parts except for 
erosion by the upper reaches of rivers. The 
poor fish-fauna of the Northern Division is 
probably due to the fact that considerable 
amount* of their existing fauna must have 
been destroyed by the volcanic eruptions and 
that is why Homaloptcridae, Silurus;, Batasio, 
etc., arc not found there. The Central and 
Southern Divisions, being comparatively stable 
land masses, appear to have presented a fav- 
ourable habitat for these fishes to thrive. Fur- 
ther isolation of the hill ranges in these divi- 
sions may have been responsible for the evo- 
lution of a large number of new forms giving 
high endemicit^ to these areas. The rapid 


speciation in the streams on the hill slopes 
covered with thick tropical forests in these 
divisions from Miocene period onwards is not 
a matter of great surprise as they are subject- 
ed to heavy monsoons resulting in varied types 
of seasonal habitats. 

The distribution pattern of fishes on the 
Western Ghats lends support to the view that 
the freshwater fishes from the east came to 
the Western Ghats by a series of successive 
waves of migration. Roughly four such 
waves of migration can be recognised. The 
first batch of fishes migrated to the ghats at 
a time when the conditions were more or less 
stable and specialised forms like the Homalop- 
teridas had not yet evolved. Ceylon, which 
was not detached from the peninsula at this 
period, received part of this generalised fauna. 
The second wave of migration from the east 
came after the separation of Ceylon from India 
but before the formation of the Palghat gap 
and must have been preceded by violent 
erogenic changes for such specialised hill stream 
forms as the Schizothoracinae and the Homalop- 
terideo had already come into existence by 
then. This wave of migration spread to the 
extreme south of the peninsula and we have 
evidence of it in the present-day fauna. The 
third wave of migration from the east came 
after the formation of the Palghat gap and 
gave a rich fauna to Mysore and the adjoining 
hill ranges. Forms like Silurus, Schismato- 
rhynchus, Osieochilus, Balitora and others must 
have come with this batch and the Palghat 
gap appears to have prevented their further 
migration southwards. It is assumed that 
about this period the Deccan plateau was about 
to have volcanic eruptions, the occurrence of 
which resulted in the elimination of much of 
tlic then existing fauna in the Northern Divi- 
sion. The fourth wave probably came after 
t’nc Dcccan Traps had been laid bringing with 
it forms like Schismatorhynchus, Mystacoleu- 
cus, Thynnichthys and Osteochilus to the North- 
ern Division. 

I am much indebted to Rai Bahadur Dr. S. L. 
Hora, Director of Fisheries, Bengal, for reading 
through the manuscript and making valuable 
suggestions and to Prof. L. Rama Rao, Banga- 
lore, for affording me an opportunity to discuss 
with him on the Geology of South India. 
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MAGNETISM IN RELATION TO 
STRUCTURE* 


A FTER a brief introduction by Prof. Krishnan, 
the difcussicn was opened by Sir C. V. 
Rarna.n. f.p.s., .wl., 'virh the subject “Magnetic 
Su::C.ept.b.Iity of Minerals”. He outlined the 
work that had been carried out in his labo- 
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...... some time. Starting with a tektite 

frem the island cf Billiton which proved to 
be an isotropic glass-iike material, successively 
'Other .minerals have been studied for their 
magnetic bc-havicur. An examination of a num- 
ber cf tcur.malines shewed considerable varia- 
ticns in both susceptibility and anisotropy and 
tne interesting result that there was a close 
CO. ''relation between the two was obtained. 
Ht^su.ts of even greater theoretical and practi- 
cal interest overe obtained with the minerals 
ircm p.vritos and augite. 

Tne iron pyrites used in the investigations 
'A ere obtained from Nepal in the form of cubes 
with well-developed faces and of a tin-white 
cclcur, instead of the more common golden 
yellow. The crystals exhibited a brilliant 
metaiuc lUstre. The susceptibilitj* of the large 
number of specimens investigated varied from 
V”*- ' 1^0 >' 10~^, the greater part, 

nowever, being near the lower value. All the 
rpvcimens snowed a decrease in susceptibility 
wit.. ^ increase in held strength, the dependance 
cn tne ne.a strength being larger, the larger 
tne s;uscept:cixity of the specimen. Tempera- 
ture naa apparently no influence nor was there 
^ny Sign of remanant magnetism. 

1 ..e rehavicur of augite also shotved inter- 
esting points, the mineral being axially ferro- 
magnetic, anisotropic at low fields and iso- 
ff’4 strengths. \VhUe no gen- 
e.ahsd.ions could be attempted at this stage 
rensidered to open up 
d f.c... .,.,0 a.nd. a= in other cases the magne- 
2U .'taturaUy occurring minerals 
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Dr. Mata Prasad, of the Royal Tn.sliiute of 
Science, Bombay, next presented a brief n^yiint^* 
of the work carried out by him ia ctjUalHJraunii 
with Dr. S. S. Dharmatti and other student.^, 
on “Ionic Susceptibilities and Molcc-idai- Can-- 
figuration”. After dealing with the h i.sturrc'cjl 
background, both in theory and in c'xpvrinienu 
which showed clearly the anomalous stat.' ca 
affairs in the correlation of theory with <lNPori- 
ment, Dr. Prasad dealt at some lengtfv \vith ius 
work on the sulphur group and in the _ alka- 
line earth group. The use of .suserpf ibilhy 
data in the assignment of structures was illus- 
trated by taking as examples sulphur in«>uo- 
chloride (disulphur dichloride), the .seleuiuni 
analogue and chromium dioxide. It may be 
mentioned in passing that these results are itul 
quite in accord with structures indicated Ifv' 
the study of ether properties, a point to wli cis 
attentioh was drawn in the course of llu^ dis- 
cussion. 

An interesting observation pointed f>ut by 
Dr. Prasad in dealing with the alkaline earth 
group was the apparent variation in the cat- 
ionic susceptibility with the nature of t!i<‘ ari- 
ion v/hen salts of organic acids were .s1 udit'd. 
There appeared to be a correlation bchwcHUi 
“the total number of electrons” or tlie '‘luiiii- 
ber of carbon atoms in the molccul'/” and the 
increase in cationic susceptibilitv. Hei’C' again, 
one cannot overlook the possibility that the 
real abnormality is with the organic ion. 

Dr. S. V. Anantakrishnan, of Madras Christ- 
ian College, Tambaram, followed next with 
“Diamagnetism and Chemical Bonding”. Wliih* 
Pascal’s additivity relationship has sct'vihI 
a useful puipose in correlating diamagnolic 
susceptibility with the structure of carbon com- 
pounds, as in case of other physical pr-opcrtics, 
a different method of interpretation is pos.sil>lo 
correlating susceptibility with molecular .struc- 
ture in the light of present knowledge on the 
nature of valency. Following the method of 
Gray and Cruikshank, but using 
method for the evaluation of ionic su.sceplibi- 
lities, the paramagnetic contribution throu.u'li 
bond formation can be evaluated as ‘bond-de- 
pressions’. Using these values and the known 
values of bond moments, diamagnetic siuscc'pti- 
bilities of a large number of compounds on 
calculation gave consistently close agreement 
mth the expei'imentally determined values. 

It was also noticed an empirical curve could In' 
drawn correlating bond-order with bond-de- 
pressions and, using this curve, the calculated 
observed values in the case . of resonance 
structures showed good correlation. By the 
same procedure the susceptibilities of the am- 
moniT^ and the nitrate ions could be evaluatc.'d 
these gave the molecular sus- 
ceptibility of ammonium nitrate within the 
limits of experimental error. It may be re- 
marked that ihe accuracy of susceptibility 
deterrmnation| preclude any use of this as a 
means of determining structure, but there is 
no reason to consider that these data should 
be interpreted without reference to existing 
structure and valency, 
j ^ discussion that followed, Dr. C. 
Mahadevan, Dr. Dharmatti, Principal S Bha- 

STofe took part' Chairman 

S. V. A, 
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'Tlii' <h:;<*repaney is jiroljahly due to Ihi.s. 


nt'partmeut id’ Hhyr.u’s.. 

Aiulhra t tiu vi'r.-.ity . 

{hmtuib H. KAMAeuANUttA Hao. 

/ )<*eefji h<‘r lb HI’bb 


t X'.ba, \V.. /.'vr/vA t/re hl'olffil /'vf-..'d, Hr/.H. 
2 A-.it.te'Lt V...uvtn,et b ,1 , /7 /}m. A\ HHl ti9, 
Hit. 3, n ,1- 4’. .e e,„,^ Jtl j h.(l , b, /s... 

/i.*..* .S lU-H. 20, HiH. 4. Liuvneip /Vh '. /b.*., 

i\Hi, fi!i, h:h. 
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Letters to the Editor 


■ Clw 
Set 


(^urrer'i f 
ierfC0 


the distribution of the mean of 

SAMPLES FROM A RECTANGULAR 
POPULATION 

Irwin^ has obtained the distribution of the 
mean of samples from a rectangular popula- 
tion bv using characteristic functions. It has 
been shown in this note that this distribution 
can be obtained by using either of the two sets 
of multiple integrals given below 


d 

dx 


dx 


nx fix — Xi ftx—Xi —Xo . . 

f J f dxidxi — dxn 

0 

nx fiXi-Xi nx—Xi—x^-^ ' 

J f • f 'tXi dXi dXn 


1 


( 1 ) 


^ (x-^Y 

Fn V n/ 


( 2 ) 


[ (A) 


i:x iix—Xi 

J ■■■■ f dxidx^ -.dx„ 


n" /- J \”' 
r; n) 


(3) 


Same as (1) of (A) 


.... J 

( 1 ) 1 


1 nx-Xi «.v-.Vi-V2.....v„_, 

/ I f dXs dXn 


HX—Xi--X^. . . .Xn. 


dx 


I I ■■■■ J dxidxi....dxn 

0 0 0 

J 1 1 ■■■■ f ^^id.Xt....dx„ [ (B) 

} 0 0 0 


di: 


y y • -p times. . y dxr dXi..dx„ 

0 0 Q 

^PC,(x-|r‘-pC3(^-J- 


with 


The probability of a sa mple oi size n 
values lying between xuXrhdxi; x* 2 ., .r^ i Uxa; 

• - Xn, Xn + dXn iS 

dxi dx2 dXfi 

Using (1) of A, the distribution of 

^ Xi. !- . 


Vn 


dx. 


But it can be seen that this distr ibuiioii is 
valid only so long as nx <1. W'hen n.r > I 
some of the observed values Xi, .x‘ 2 >> • • -u'w (‘an 
be > 1 and they are also included in the distr i- 
bution obtained. Hence the distribution of 

the mean for the interval 0 to :: is 


71 


^dx 


r n 

When X lies between 


(C) 


1 2 

and , n.x' lies between 
n 71 

1 and 2 and it is possible that one of the n 
observed values is > 1 and the distribution of 
X corresponding to these values should b;c sub- 
tracted from (C). It can be seen the di -ilri bu- 
tion of x when one of the ob ^crvalion.s i ; > 1 is 
given by (2) of (A). As there are „Ci ways of 
haviig one of the observations > 1, the di.>tri- 

bution of X for the interval • to • is 

It may be noted that (D) i> also cqua 1 to 
nCi-(2) (Ij, where (2) and (1) 

refer to (B). 

2 2 

When X lies between ^ and two of the n 

observed values can be > 1 and the di.'‘tribution 
can be got by subtracting the distributi >n 
corresponding to this portion from 'D). First 
we note that when two of the observations are 
> 1, the distribution is given by (3) of (A) 
Out of then observations, t’le number of com- 
binations I aving two observations > 1 included 
m (1) and (2) of (A) is nCj and n (n-l) res- 
pectively. Adding them witu the proper signs 

we find that sets of observations 

^ ^ •subtracted from 

(D) to have the distribution of x in the range 

- to-. 
n n 

Hence the distribution of x in 
2 3 . 

“to - IS 
71 n 


the interval 


[*■ ‘ *+ 




CE) 

It will be seen that ^E) is also equal to 
(3),(lj O). where 

When X lies between I and i three of the 

irom (E) to get the correct distribution for 
the interval - to | of x. As in the previous 

the dVsSb1ition^f,^r-°* '^’^®®*^vations are > l, 
tfleaistrxbution for such cases is given by (4) 

umber of combinations having 


N<k I 
.hill. 


I.i'ltcrs to the /C,/itof 


n'r' f' ('). (-t ;ui(l 

r " (" 1' ' " ;’•> ■ , n in 1) (,i ;!) 

1 1 1 I ;; 

re::} M*c{ iv<‘ly. A(i.liiu,i Ukm!! with llu' iM‘n{K‘r 
MhJis It will b{‘ ; 11 fh it samph's with thrct* 

ulija-rval ions i 1 (S'lch - I ar(‘ to h‘ siih 1 raot (al 
froip (K) aiulthc final disti'ihtit i-.n ..f .r f..r tlu* 

int(‘rval t.» ^ ix'rnnu's- 
a H 


:)■ ; .<•.(- D"' 
;!)' I''-'- 


As ni till' prrvi ,us i-as.-:: (p) can la- I.. 

l>o (‘({iial to 

'H y'p (:n 1 „(h-„ .Ch-(:‘) 

'o*., d ( I ) , whtM-o ( '1 ) . Ci). (:») and (1) 
rolor t .. ( li) . 

Tlu* ahovo aripuiu‘-ii oan ho oKloiidcal to th<‘ 

caao ,.f a- lyinp. in 1 IkmiiI (‘ rval and * \ n 

ft )i 

hihnj'. * a. ‘I ho nundu'r of o- anhina ion : liax'in”. 
ji oh: ,'rvatioii-: • I t-. l>o suht.raoti'd from t ho 

dial lahut lull fur tho int«-rval ^ and i-: 

a a 

/' 1 hj J 1 1 „( ';j* r, ./ 'j, -J 

Ihi, * i\ 4*(p.ial to t>i* «,< h' np, as /> is 
‘•tid -a’ ov«‘n. H ‘noo i h • di a rihnl i , i f ,r tlu‘ 

intt‘rval and ^ is oht ainod hy snhtra<siipt 

( P ^ {I ti’uos ihc* dislril) il i .11 of ; ; nrdtss 

h ivno*. p . f, ; ‘rvati »io; - I from liio distrihu- 
tioti tui' th • pro( o li' intorvah 

In pojioi al iho diurihiitioii of.r forlho in~ 

. » If P I 

ItTVal to IS al .o ra von hy 

i ) »(\i t-r» jif’r (p) 

' h( I, H ,y,( , (p 1 ) . f );. iChoil). 

vvlioroti) 1), (p).,. (1) rofriMo tliiMulonrals 

p.ivou in (Ha 

ddio alMivi* nndhoi of appr.farh will load to 
tho distnhntmn of tho moans of 'I’ypo U and I 
c’urvo;.' whirh will honst‘ftdinpa‘ttinHthodis- 

trihulr-n of tln‘ nus'in of V ^ whoia* 

T" rofors to Hotidlinp/.;'' 'r’-f A-; Iho aotual 

oxps ( ss ons t .r t ho di ;t I'ihiit inn of ^ a ro (a)m- 
plivaiot th<*y wdl ho tlo.iit vvi h in aimthor 
roiiununivat 1 -n. 

, , d, V. KiUMI\ \ I VKU. 

Impm-ial AanruH nral 
fiosoat oh Iin;tit iro, 

Now Uolhi, Julp Lh UM-h 

I. Ifuim j. Cf, 19, 2. Ilotr-l- 

In.^, H . Jiisuii o/J/.;/'K .s/a .. III.'U, 2, :t<,(), 

NEW BANDS OE THE lig Hr 
MOI.ECULE 

In th(' onurso of a nmuHadipatitm <if tlu‘ band 
systoms of tlio UpBr inoltHmlo, in ordor to 
hrn?K tlusn mtu otaiftirmity with thoso of 
HpC h tho authors havo ohtaincsl a ncnv hand 
systom m tho r«Tdnn .\ 247()«X 243(1, oonsistiuh^ 
of ddlusi* and hoadk\ss bands. About lliirty 


hands could lx* nu'asiinsl and assipiuxl to tlu‘ 
thnM‘ so(iiu‘no(‘s {(),!), ((),()) and (1,0). 'Flu' 

inlimsity (list rihiition p,iv(‘s a narrow (’ondon 
Parahola. Tlu' following viliralional constants 
havo luM‘n didtsanint'd : 

.Mr /20 

a*/ ic/ 1 • I. ;r, "/n, " 2’() 

'Oho hnal state of this sysltan appoar.s to hi' 
tlu' sanu' as the' linal slatt' of tiu' class I .svs- 


tlu' same as the' linal s 
tom of till' Ilp.lir hand.s 
Wii'land* and hy Sas(r> 
pnhlishod short ly. 


studii'd prt'viously hy 
Eull details will la' 


Andhra I hiivi'rsity, 
(luntur, 

A/(mcad)cr 20 , n) 44 . 


K. Hao. 

V. S. Hamacuandha liAO. 


1. Wn-I.m 1 //,•/.-. .//./, /’//,.u, 192'), 2, i{) .m.l 77. 

2. .s.i tiv, A\r/. An/. .V, / A//, /v-,.. , 

MAGNETISM OE GERMANIUM 
1‘HoM several points of view, r.i'rmanium is an 
inh'ta'stm/', I'h'mout. 11. cryst a lli/.i's in tht' dia- 
mond st riK'l nr<'. Hut in t'h'i’lrical properties, 
It hohavt's Jikt* a si*mic*ondueior. Unliki' dia- 
mond. ia'rmanium is soft and has a nulaUie 
ustrc'. OiK' would o.xpi'ot thosi' propertii's to 
lu' rotloi’ti'd in tlu* maknotii' hi'haviour of eor- 
maimim. 

lias ixM'n studied by Owen 
(1312) who ohtanu'd ()'12/:' as its spc'cihe 
suseoptihility. A ri'dt'torminat ion of the sus- 
voptihihly .seemed di'sirahh' .sinc'c a sampU' of 
niir.ers sp elroseopji' brand was availahh'. 
( nru's nu'tliod was adopU'd, iisinr waU'r a.'; 
he standard, 'Dh' eli'inent showt'd a traei* of 
h'rroma/UH'tie impurity, for which due eoriH'c- 
hon was mad<'. 'I'lu' avi'i-ape speeihe snseepti- 
hility ohtaiiH'd with two pii'ct's was found to 
'i’hi;: r.ives for tlu' atomii' sus- 
erjilihilily tlio valiK' 10-7. 

DiamoiHi, silii'on, I'.ermaniiitn and pri'y tin 
hi'ionr. (o th<‘ sanu' class of elements from the 
point of view of I’rystal ehi'inislry. It is obvi- 
ous. liowi'ver, (hat rs'rmaninm stands uniiiue 
on aoi'ount of iiome of ih; jiroperties heine 
absent in th<' other ea;:('s. 

A oaleiilalion of (h(‘ atomic' su.seepj dhlily of 
r.c'rmanmm on (ho ha.sis of Slah'r’s nu'tliocl as 
moctnlc'd Iw Anpus (1932) pivt's 40*9. ’c)n 
thc' sanu' liasis, the* ionic .suseepi ildhiy of (U'l I 
(which is in hS,, state') works to *l(hH while 
Ihc' expc'rimc'nlal vahu' for tlu' nu'tal is 
lO-V. Thc'se rc'.siilts supr.c'st that tlu' m<*la‘l 
contains Cic'l ' mus, with the two 4p clc'c- 
tron.s showinp evidisux' of botli valc'uct' ehar- 
aetoristie.s and mc'tallit' bond, 'riuit the vuli'iiec* 
eliaraet<'ris(i('s arc* iirc'dominant and the medal- 
Uo bond .suhdut'd arc* apparc'nt from the fol- 
lowing facts. 

Owc'u (ii)l2) lound that whc’ii tlu* c'U'mcmt 
IS nu'Ut'd, there' is a laria* rise* in tlu* dtama|/- 
nc'tic’ su.sec pUhilily, In the ease of covalcmt 
or htanopolar (‘omhination, tlu* iuerc'a.se of dia» 
mapm'tism is aeecmifianic'd by a link depres- 
sion. On nu'ltinp, this dc’prt'ssion should part- 
ly vanisli and tlu' valc'nee elc'clrons would 
evince a larger diamagnetism. 
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I a^. indebted to Dr. K. . Rangadhama Rao 

^or the specimen of germanium. 

Central College, ramachandra Rao. 

Bangalore. 

Jciviarj 10, 19^0* 

“TT^T^^ct-iatv values are ^i^en in lO""® unit, 
r 1912, 37, 657. Angus, Froc. 

aVv. I -■ .1932, 136, 569^^^ 

?xciS=S ovTrllUrSisflfcoIfflcS and 

overaU H.T.Us rather the 

efficients and individual H.T.Us. Smce tne 
n-e-an transfer coefficients and overall H.T.Us 
are denned (for distillation) as follows:— 

1 1 , m 


KcA 

1 


- J_- 

' kA 


kiA 
. 1 
m k^a 


H.T.U.^o-H.T.IJo-^H.T.U: 

H.T.Uc.x. = H.T.U,:.“-H.T.U 


mG 

L 

L 

mG 


A'l, 

G f . 

r.aJ (.' 


dx 


I. 

kx.a 


dx' 


i-i' 


.r- j 




A'lr 




Ni, 


The integrals h'c,, N'c.,. « 

evaluated ^hoirU'''c-:in hr 

8z.k,,a are unknown, the hoi, _ 'riu;; i:; cioij' 

ed either in terms o£ k<'.« OV,''',,' ,, 


h 


G p 
:,.A L ' ^N,, •■ N<;., 
^ r No,. N ... 
k,a L 


ed either in terms oi .r.' euuutn.ns 

by solving the above as simult.un <iu. 

G rNo.N,,. - NojN,.,J 

-N...N.;| ^3, 

/c.aL No.. ■ ■ N,, I 

Full details of the derivation 
o£ the above equations will be pulili.,! 

""S^thanks are due to Dr. M A. 
at present Reader m the U'ldnv-i 

College of Technology, University <;f - 

for the help that he has given n\c ni uu.. ui 
vestigation. 


Chemical Engineering Section, 
Indian Institute of Science, 

where G = the rate of flow of the "vapours in 29, 1944. 

mnloKi 


.1. Simon. 


hr. X sq. ft. 

L = the rate of flow of the overflow m 
?b. moles 
hr. X sq. ft. 

m = the slope of the equilibniom curve, 
their use for design purposes can only be justi- 
fied when they are constant. For example this 
happens to be "’so (1) when the resistance of one 
of " the flrns predeminates over that of the 
other, so that the resistance of the second can be 
neglected, (2} when the value of “m” remains 
constant. When bsth the films are control- 
ling, and ths \-apour-liquid equilibrium curve 
is not a straight line, then KqU, 'Ki_a H.T.Uqg 
Es. H.T UcL ure functions of the slope m; and 
since m is a variable they cannot be used for 
design purposes. They are, nevertheless, used 
(incorrectly) as no alternative method of ap- 
proach has been presented to the Chemical 
Engineer. 

If ths reasonable assumption be made that 
the slope of the equilibrium curve is constant 
over small distances: — 

^ 

dXt cx dx*' 

where l i and x,- are the interfacial composi- 
tions in any differential section of a 
packed column. 

T/^ is the composition of the vapour 
in equilibrium with liquid of compo- 
sition X present in the differential 
section. 

x" is the ccmposltion of the liquid in 
equilibrium with vapour of composi- 
ticn y present in the same section 
then equations can be derived by means of 
which the height of any packed column can 
be computed: — 

I'd 'd* 

h = — /" - ~ E- f ^y* 

M -- (y--y) k^a-t (y* - v) ' ^ 

yr .IV* 


A NEW ANTI-SNAXE-VENOM SERU -Vt 
The anti-snake-vencm serum in use In 
India at present is effective only _ aKiuii.sl tiu 
venoms of cobra and RusselUs vipw. iuunu 
(1903, 1904, 1905) when he prcpartU this in- 
valent serum showed that it did not niuitruuM* 
the venoms of any snakes other than the t\vt> 
(cobra and Russell’s viper) again.st which ^ u 
•was prepared. The only improvement nu re- 
duced in recent years has bren the' conctnitra- 
tion of the anti-snake-venom serum (Maitra 
et al., 1933, and Greval, 1934). Thu.s w<' have 
lacked a remedy against the bite of krait ana 
the saw-scaled viper — two snakes as eiumnnn 
as cobra and Russell’s vipsr. 

We have been working on the preparation 
a polyvalent anti-snake -venom, serum whieh 
would be effective ^gainst the poison of nil 
the four common poisonous snakes of India - 
cobra, Russell’s viper, common krait, aiui saw- 
scaled viper. In this we have succeeded an«l 
have taken up its manufacture at the llalfkine 
Institute. 

We have also worked out a method for xus- 
saying our polyvalent anti-snake -venom serum 
on the lines of Ipsen’s method (1938) sponsor- 
ed by the League of Nations Permanent 
Commission on Biological Standardisation, 
have assayed four batches of . our polyvalent 
serum and find that 1 ml. of our scrum neutriil- 
ises not less than the following quantities of 
dried venoms, when the serum along with thi* 
vencm is injected intravenously into • whilt* 
mice; cobra 0-6 mg.; common krait 0*45 mg.; 
Russell’s viper 0*6 mg.; and saw-scaled viper 
0*45 mg. 

We ^e arranging to issue our polyvalent 
serim in lyophilised form, i.e., preserved by 
drying from the frozen state. In this form the 
serum does not require to be stored in a refri- 
gerator. It may be stored in any cool dark 
place and may even be carried in a havei*sack 
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N.i, I ] 

Jan. 

un unc’s hack if au iKTUMdU clt*maiKls it. Evt^ii 
Nttn’t'd at room tfiu|K*ratun‘, it is (‘X- 
jjrrtrd, it wiU ktM*|) its full poU'n<*y for t(‘n 
years oi* so. 

‘ria* lu’w |Hilyva!«ait anti-.Miakc-vrntun st'rum 
thus iiHM'ts t!if‘ lunK'”h'U nvvd for a stunun, 
rlTrtiiVe a|*,ain.st all the mtiunon poisonous 
.snakr.s of Intiia, ami whioli oaii Ir* niach* avail- 
ahh’ at tural hi.sp usarios and other out-or-tlu*- 
way plaro.s wheua* it is lassled aiul has not so 
far reached. 

natTi.ua* In.'-tituta, A. K, IIa/.ca. 

Ihmibay, Ih h,\mui. 

JtUiUiU:) 11. l!!4.i S, S. SOKHKY. 

S. U S,. /fjJ. Ui-J. AVv ID'M, 22, ntlf). 

li' ‘-a h. /'.v.V. Ma.V ,• n . /*-a- Ah.S.a/v, IIKIH, V, 
lain , n.. Aj- ( V//. < ><* ,*/ /* '/r , 1 /r.//, a/ 

.S jf.e-/.; • I' / > /‘a * //// //," .>/' f ' .</' 

imjt. %.►. r». ri n. //v./.niot No. lo. i tcm. / aa/., 
lUi) A N'o Hk M dti.i. (I. inJ. AV.f., 

Hiari. 21, 2j». 

THKKMAL KK.^CTIONS OK IRON 
PYKITKS 

‘I’U! ra: ,*.tudit‘.‘. u<*rt* earrusl out witii st‘V(‘nil 
amplrs ot iron pyntt*s somo of whioh were 
I'oUrctrd in tin- lirld while otliors wen* ob- 
tained in tlie lah(»ratury hy .separation and 
eiuieeiiti ation fn>ju its nuneral assoi’iatiss, 'riu‘ 
puntiri* of Uie samples eulployeii. ni;:., tlu‘ 
KrS . etintt‘nt:i ranged from hi) to hh-9 pm* (a*nt. 
(‘ou}i»let(* analysts of the* saiupU*s \V(*re also 
done ami the nature and exti'iit <jf llu* impuri- 
ties asecTtained, 

Some important feature.*; of tie* thermal rt'- 
;»rtitHis t*f lion pynter* under various laindiiions 
are the folhtwinp.: 

t I ) Ahsorption of oxy^un with ('ousetimml 
uieiea-.e in weiKht (about U) p»*r cent.) of th(» 
.’.amjtle and eotiv'erriuui of the c*omluned sul- 
phur into w;di*r-solul)U* .sul|}h;ite. (2) Lilx'- 
ratton of tdenientar.v sulphur to Uu* (‘xtent of 
ahout 2.’) jier rent, of the sulphur eonU*nt of 
the pynle*; (3) !‘*<»rm;itiou of lia* normal as 
Will ;r. of a Itasie feme sulphate. (4) Kvo- 
hifioii of sulphurie ;mhydritle m apj)reeiahh‘ 
amount'-. 

’l*hr studie-. Writ- all eaiTual out in alhp.lass 
;tpp.uaiu: .adoptmp -.f.u'd ird methods of analy- 
se. 

Full jU-t.id*. eoneoinniK the met'iiani’.m of the 
various iraetmns and also of their industrial 
utilesdion will s« on ho pies ado<i. 

Uept of Pure K( Appheti C 'houiir.lry, 
hiciian In.stttute of Stuenee. 

Hanipdona P., .S th;Ai 

January Uh llhlfi, K. H. KimaiNASWAM i. 


INFLUENCE OK CARBOHYDRATE TO 
NITROGEN RATIO ON THE 

formation of diastase hy 

ASPEROrirMS ORYZAK 

tJt'H in'<*vtous work has .shown that Hu* forma- 
tuai of diasta.se hy A.'iprryiilus ury^nt* is intluene- 
<*d hy the eluiraeier ami roniph‘xity of tlu* nitro- 
^rn employed hi the eulture metlium. Further 


studi(*.s huv<‘ rcveal(‘d that the carbohydrate- 
nitroKrat ratio appears to constitute an essential 
fac'tor in tlu* t'laboration of the enzyme. It is 
keiu'rally nH‘oi.tnised Uiat starch stimulates the 
production of tlu* tai/.yn’U', hut no (luantitative 
data is available in liU*ralure. 'riu* pre.sent 
study has he(‘n undi*rtaks‘n to determiiu^ the 
en\‘et of tiu* additiou of varying, amounts of 
stareh to a niven cpiantity of nitrofttm, on the 
formation of diasta.se liy Asperyillus oryzas 
'I'lu* nu‘thod of eulluriiuf tin* funnus, of mak- 
ing the enz.ynu* extract and of determining the 



Fm. 1 


dia.statie activity, art* .similar to thosi* deserib(*d 
in our earliiu* eonununieations. Finely shred- 
d{*d and aeid-digest(*d and rmrilUul asbestos was 
list'd to [irovidt* an iiu'rt mat for tlu' growth 
of tlu* fungus, 'riu* liasal nutrit'nl solution 
w'as eompo.'U'd of: Pt'plom* (l)ifco) 00 gms.; 
potassium tUhydrogt'u phosidiaU* I gm.; potas- 
sium citrate I gm,; magnesium suh>hate, 7H.,0 
1 gm.; ft*rr(His sulphutt* 0*l)l gm.; z.inc sul- 
phah* O-OI gm.; ealeium ehloridt* 0*5 gm.; 
water 1 litrt*. 

'riu* medium was eon.stituted as follows:-— 
.•\ givt'U wt'ighl (5 gm.) of tlu* asbt^stos was 
plaet'tl in 200 ('.<*. ctmieal llasks, moisttmed 
with 12-5 e.e. of tin* uutritmt .solution (corres- 
ponding to 201) mgms. of nitrogtn) and treated 
with gradi'd amounts of .soluble starch. The 
ma.ss was inlimattdy mix(*d, autoclaved at 
20 ll>s. for 30 minuit's t)n two successive days. 
Tlu* tlasks were tht*n inoeulatt'd with a sus- 
pt'usion of the sport's of the fungus, incubated 
at 30" C. for three days, tlu^ resulting moldy 
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Reaction Mixture No. 


Starch adder! in cms. 

Activity per 50 mgms. of preparation 
in Lii tner urits. 

Total nuniuer of units elaborated by 
the mixture (in thousands of Lint- 
ner units). 


1 


0,25 

173 

4 17 


0,50 

291 

7,10 


Table 1 


0,75 

3'S 
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It has been found that .starch is t’onipb’trly 
util'sed in all the mixtur(\s so far 
and the reducing suRar content of 1h»' prrjst- 
rations has been found to be insiRnifusuit . 



Fig. 2 


mass extracted with 25 c.c. of water and the 
diastatic activity of the extract determined. 
The results are given in Table I and graphi- 
cally represented in Figs. 1 and 2. Fig. 1 gives 
the activity of the preparations from fungi 
raised on different concentrations of starch; 
Fig. 2 gives the total quantity of diastase (in 
Lintner units) elaborated by the* different ex- 
perimental mixtures. 

A close study of Table I and the Figures 1 
and 2, reveals that with an increase in the pro- 
portion of starch, there is a steady increase 
not only in the purity of the diastase but also 
in the total quantity of the enzyme formed. 

The total quantity of the diastase which is 
formed in proportion to added starch tends to 
fall off rapidly after the two per cent, concen- 
tration of starch (see Fig. 2). The economic 
optimum for the ratio of the soluble starch to 
lUtrogen appears to lie somewhere about 7:1. 


Section of Fermentation Technology, 

Indian Institute of Science, 

Bangalore, .‘v. N. IhNtJAi . 

December 25, 1944. M. SioJKNivA.^iA va. 

ERGOT AND SpWacFlJaL STAGKwS ON 
SOME WILD GRASSES XN MYSORE 

Further studies on the collection.s i>f tu'g.ot arid 
Sphacelial stages occurritig on wihi 
were continued some of which have InHUi found 
to be of interest. A preliminary account id 
some of them is presented here. On i}iuiiarm 
longiflora Pers., a common gra.ss n\ the dry 
waste lands, ergot and SphaccHal .stages !tave 
been observed. Individual spiktdcf.s in ttie ixi- 
florescence are affected. Drops of nt‘ctar arr 
secreted in the infected spikclcd.s tunhrdtling 
numerous spores. Tlu^ sporens art* hyahm*. 
ovate-ellipsoid, asymmetric to slightly arcuate, 
tapering at both ends and rnt'a.suring ll-rr- 
16'5/W X 3-4*4 /u. The sclcrotia tliat an* formed 
later on arc black, ovatt* to splii*rical, with a 
brownish white core and mt*asur<* up t*« 
2-1*3 mm. in size. They resembh* vt*ry eh),‘a*l> 
Claviceps digitarice Hansf., recorded t*u Dip? 
taria scalaris by Hansford’ in Uganda. In spitr 
of the lack of germination stage's it is prt»hiddr 
that the two belong to one and the same sp *•* 
cies. Sphacelia stage has not het'n dr.sex*i!>rtl 
by Hansford for Clnviaepa digitaruv. 

Two other Sphacelial stagtvs of somt* riurD 
ceps have been noticed round about Hangahu’i* 
on Cymbopogon cammm Slapf. and Hefert^pn-. 
gon contortus Beauv. The prc'si'nta* c»f tin* 
Sphacelia is indicated in the held by the prcw 
sence of Cerebella which forms grc'cnish- black 
folded crusts. The spores of the Sphacehn tm 
Cymbopogon coesinm are hyaline, ovatc-cyliin 
dric, rounded at both ends, with two ctaVspi- 
cuous vacuoles and measuring 9-»12*7 m :Mc> 
4*5 /i. The spores of the Sphacelia on Hcfcrti- 
pogon contortus are also cylindric, hyaline, 
rounded at both ends and measure - 

3*5-5 /i. Development of sclerotia lias not been 
observed. 

Department of Botany, 

Central College, 

Bangalore, M. J. Thirumalachah. 

January 5, 1945. 


1. Hansfora, C. G., Pror. IJmi. Sw., 1940-4L 153 
Ses., pp. 1-52. 
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anomalous vegetative 

KKPRODUCriON BY CUTTINGS 
IN FICUS HFJJdOSA, LINN. 

M.wy plant , n rnpiauiiUT th(*iu.*:rlvi\s hv vt‘r.ota- 
uvr lufthutis, iiatiuailly or artiririally. 

Arttiicial ins-thocl,'*; aro ol'trn rc’soiit'd to by 
r.ardonrrs, fon^st otc\, f<n- th(‘ propaj-.ation 
i»f plants of llo\v(*rinip (uaianuMital and <*t'on-- 
tiinio iniportaiuHs 

< H' tlu‘ ittsms Kirns, Fh'us haunalatn;h Linn,, 
Firnr. nirnni Linn,, Fit'iis cla^tira Hoxb.. FIcuh 
I' incUi Uosh., otr.. aro propap.attHl from sttan 
or branch cuttinp.:;. Sn far ar. the author is 
awaro. Fu'iir. jadn/iosa lann. a plant wliich is 
hr!d m ;*,!-rat \asicrat it»n !iy the Hindus is pro- 
pa!sat<’d from th<' .socdlinps only an<l not. by 
moan;; of ('Uttinp.s. 

Kvory year s(‘v. ral cuttinr.s of this plant are 
irstsl as supjiorts to variou;; cliniht‘rs p.ro\vn 
for the class work in IIm‘ C’olh'p.c Hotanic'al 
{ lai’dcn. Hut thi.s \a‘ar it is found that out. of 
twcsity such cuttinits only live an- found to 
sprout into Itsavt s and prow in onto]- to prodma^ 
trorh coniphdo plants. 'I’hcso cuttinc.s. woia* 
out down as. usn;d at th<* ond of the month ot 
:\!ay and l;opt for us<* a;; laippori:; to climbinp. 
plants l;itor lui in tho monsoon. Komarkablc 
tlunp. al»out them, tins year, i:; that oih‘ of the 
piocirs whih’ lyinc. on the )‘routul )‘avi‘ rise 
to adventitious roots from <ine of th<‘ cut ends. 
'These root:, appear to ari.si* from tin* rep,i<»n 
of cambium lietween thi’ central mass of wood 
amt the penplieral r<‘ipon of th * bark. In tlu‘ 
bec.innmi'. of tin* month of Aup.vist when thest‘ 
pieces weje taken ui us<‘. tliat oiie wtucli had 
ilevelop (I advent it ion;, roots was used alter 
enttnip. oir Ul ant'h piece from it topy'lher witli 
those rooirs 

'The jihenomenon of .sprouting was noticed 
after la to :»(i tlay.s in ddTiTent ju'ces. 'This 
was thought at lu.st to lie of temiiorary natuis' 
due to the stimulus, niviui to the laids to 
.sptsnd, and thereafter to dry up and die. Hut 
Hus fiid not prove true as lhes<‘ (’uttinrps have 
struck roots anti are ablt' to put forth more 
isf veiadafjve stiools. 'Tht* table btvlow' ipvass 
the etreumferenci* jtist above the prouiid, heinht 
and tie- number of new shoots on thoS(‘ Tiv<‘ 


CKNT'KMAHY Ob' SIR 

rnUK Lentenai'y of Sir Hatnc Mans.on, “the 
1 falhei* of tn>pu*al medn'iiie*’ {HM'LHtT.lH 
was marked by a .special mcetmp. on 'Thiirfulay 
( I leiTiubci* bt*} at Man.son HoUscy Portland 
Place, of tin- Hiwul Society of 'Troincal MetU- 
enie and Hyppene. 

Sii’ Phdip Manson Habr Hus' stJU-in-law ) 
pave an illustrat si aildress on the “Mansoii 
saryd’ and r<*counted tlu* remarkable cansn* ot 
Hh* younp. AheiYicen praduati- who mnipn^Lsl 
to l-'orum.sa in latki and in IT.iM f«irmulat <l the 
mosquito uualaria theory, fs.tahlr .liiup. five y<sirs 
later the l.oiahm Stdiool of 'fropieal Medicine 
with the aid of ,|{ra‘ph ('hambeiiam. 

‘Thr; school ha,s sutTered u'Ui''h as a result td’ 
the war. Mo:;t of ds ai-tivdir.s Inive ht*en .su.s- 
pended and the Hospital for Tropical Distsistss 
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cuitinps. Mtmlion should hi‘ madt‘ that these 
pi ces wert‘ all branched and some of tlusse 
hrancht's have* dried up while others are alivcs 
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t'lU'ration is 
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amonp 


An orp.an which has ht‘(‘u lost is rt*pkac(‘d (‘ither 
by formation of a iu‘w oiu‘ in tlu‘ vicinity of 
lh(‘ w<»nnd or tin* outprovvih of ont‘ whic'li vva.s 
in a rudinumtary (’ondition. Tla^ capacity to 
form I'oots is also widi^-sprisid. Afti'r roots 
havi‘ tlevidopisl the sU'iu pivu's rise to a com- 
plete pk'int tnllim- by the imfoldinp of as'illary 
buds or by d(‘V(‘lopmt‘nl (d* iimv prowinp 
points to shoots. Kor all tlusse what is r(‘ciuirc'(l 
is a .sndahl(‘ (MivironnH'nt. 

'This y{‘ar .lunajtadli had an abnormal weatheq- 
durinp. the monsoon. Daily sevtaad sliow(*rs of 
rain eontimii'd for neaidy two montlis. 'Tlu're 
was very lit lit' of simslunt' durinp the.si' days» 
tiwinp to ilu' sky hbinp oV(‘i‘east witli clouds, 
'TIh' atmosplu'ri' and llu' soil rt'maiiu'd moist 
all (hrouphout, 

'This phenomt'uon may l>c attrihuti'd to this 
ahm»rmal wt'atlu'C ilurinp t!u' monsoon of this 
ytsir, hut wliat about tlu' dt'Vt'lopment of ad- 
vi'iditious rotits on oiu' of thest' cutUnp,s in the 
dry hot days of the months of May and Jiuu'? 
Ih'iu't' tli(‘S(‘ can only' Ix' takt'ii as .sonu' ahnor- 
inal cases. 

In this plant, ahnormalitit'S liave ht't'u n^cord- 
ed by Mallik' and Sinph.'* 

H ihauddin ( Ndlepi', 

.lunapadh, (L A. Kapadia, 

Sr})trnthi>r 2(), Hl'M. 

1. M;iUik, l‘. I' ., “ HfVf lopiicMit <)l nn)t'. h'uni dir« pt’tiok' 
<»f /'/I //.V rc/pyc.*/ rV/'-r v. / , I )3>l,3, H)5. 'J. Sin^lq 
'T. < N., '* tui ilu' Tt’i'.iioliu'v *' i fiiaiii bulian 

1 lai.p/' y./p, ///c. /.V/. Ac., ly.u ‘ lo, j:d. 


I>ATRICK MANSON 

has been dt'siroyt'd and disbanded. 'Tht' im- 
portanet' of tropical medicint* is now prealt'r 
Ilian t'Vt'r ami an early rt'huildinp of ilu' hospi- 
tal in Lonilon heenmes inori' inTi'ssary for ilu^ 
heucht of sulT<‘n'rs from tropical dist'ast' as a 
result tif the war in tlu' t'ar Mast. 

It i.s hopt'tl to found a rt'St'arcli scholar.sliii) 
in tropical medieiiu* ;is an addititmal mi'inorial. 
Sir Philip Manson -Hahr appeah'd for tht' |)rc- 
servation and exitsision of Manson’.s work and 
Dr. CL Larmicliat'I Ixiw .spokt* of his clyinj;^ 
wish for tlu' ('stahlishment of a rt'scsircli 
seiiolarship. Otlua* eolleap.ues and friend.s 
adtit'tl thi'ir jit'rsoual testimonit's. Munson’s 
tliary of orip.ina! drawiups and jirt'paralions 
wt'i’t' exhibited. 


24 


Reviews 


r Current 
L. Science 


REVIEWS 


Principles of Physical Geology. By Arthur 

Holmes. (Thomas Nelson and Sons Ltd.> 

London), 1944. Pp. 532, with 95 plates and 

262 text illustrations. Price 30 shillings. 

Britain, to whose scientists so much of the 
pioneer work on physical geology is due, has 
not in recent years been responsible for the 
publication of outstanding books on this subject. 
It was almost as if the fullness of the strati- 
graphical and igneous record, and the conse- 
quent diversity of scenery, notwithstanding the 
smallness of scale, had led to a complacent ac- 
ceptance of the 'wealth of material within, and 
a ■ neglect of the wonders outside. The book 
under review has come opportunely to counter- 
act this apparent tendency. It has the catholi- 
city of outlook which is to be expected of an 
author whose research has for years been con- 
nected with the age of the earth. Many will 
long have had in their possession a small 
booklet by Professor Holmes, published by 
Benn for the price of six pence, pennies which 
•were never better spent. The new book is 
sixty times that price and will be beyond the 
means of most Indian students, but it is one 
which every University and Library in the 
country should have. 

It is impossible within a short notice to dis- 
cuss all the subjects encompassed within the 
21 chapters. Part I, of seven chapters, is en- 
titled a preliminary survey, and deals mostly 
•with the materials of the crust. Part II, nine 
chapters, discusses the external processes res- 
ponsible for the various types of landscape. 
Part III, five chapters, is an account of inter- 
nal processes: — earthquakes, mountain build- 
ing, plateux and rift valleys, volcanic activity 
and continental drift. It is not, indeed, the 
titles which are new, but the manner of pre- 
sentation, based on the latest work such as 
gravity - determinations in the Caribbean and 
Dutch East Indies, the coral reef problem, 
alpine geology, volcanic observations in the 
island of Hawaii and Professor Holmes’ own re- 
searches. The impact of original thought is 
manifest throughout the work. 

One of the most striking features of the 
book is the superb collection of plates . and il- 
lustrations, taken largely from Europe, North 
America and South Africa. Many of the 
photographs are aerial views, from the oblique 
perspective of which a better impression can 
be obtained of certain phenomena than from 
any ground angle. Each chapter contains a 
recent bibliography. 

References to India are relatively few, prob- 
ably because so much of the work in India is 
published in official memoirs and records, and 
photography, particularly from the air, has 
been neglected. Two problems may be select- 
ed for comment. It is possible that the K’un 
Lun mountains represent the northward over- 
thrust zone separated from the southern 
Himalaya by the presumed median mass of 
Tibet (Fig. 199, p. 382), but the recent work 
of Heim and Gansser indicates that counter- 
thrusts, dipping south, occur south of Kailas 


and the greater part of the Tibetan plateau. 
Further, while the idea of isostatic uplift aris- 
ing from erosion in the Himalaya is not in 
dispute, the questions of the origin of the j’ivc'r 
system and the clusters of high peaks in the 
Karakoram, eastern Kumaon and eastern Nepal 
is still perhaps unsettled. The recent work of 
S. L. Hora on the lish faunas of rivers in India 
and Tibet, and some obsei-vations of Griesbaeli 
many years ago in the Kumaon, do not sup- 
port the view of the antecedent drainage of 
some, at least, of the Himalayan river.s 
(p. 200), but suggests that it was consequent. 
Cross warps along an old peninsular N.E.-S.W. 
grain may possibly, moreover, be involved in 
the origin of the Kumaon and Nepal ciu.sters 
of high peaks. These arc minor points in a 
book dealing with the earth as a whole, in 
which lack of space necessarily prevents a 
detailed discussion of all the facts. 

The type, paper, and reproduction of the 
plates are a special credit to the publishers 
after five years of war conditions. 

J. B. A. 


Inorganic Chemistry. By P. K. Dutt. (H. Chat- 
terjee & Co., Ltd., 19, Shyama Charan De St., 
Calcutta), 1944. Pp. 245. Price Rs. 2. 

In writing this book, the main object of the 
author has been to present a concise account of 
elementary principles of inorganic chemistry to 
meet the needs of students appearing for the 
In-termediate Examinations of the Indian Univer- 
sities. It is highly gratifying to note that the 
author has fully realised his ambition. The fir.st 
ten chapters deal with the general and theoreti- 
cal chemistry, the next twelve with non-metals 
and the last eight chapters are devoted towards 
a brief description of metals and their com- 
pounds. Invariably, at the end of each chap- 
ter, a number of questions pertaining to the 
topics of the chapter are given. A good num- 
ber of typical chemical problems are also work- 
ed out in the text. One special feature of 
the book is the grouping up of the metallic 
compounds like nitrates, chlorides, sulphate.s, 
etc., instead of the classical method of describ- 
ing them under the respective metals. The new 
system evidently removes a good deal of un- 
necessary taxation on the memory of the stu- 
dent. At the same time it facilitates the re- 
membrance of the more fundamental general 
characteristics of the metallic compounds. Al- 
though the student may find it difficult to 
follow certain portions of the book at the very 
first reading, yet this difficulty vanishes after 
he attends the class lectures. The author should 
be particularly congratulated on reducing the 
cost of the book to such a low value as Rs. 2. 
It is hoped that the students will be greatly 
benefited by the low cost of this valuable book 
A few suggestions have to be made to im- 
prove the book further. Certain topics like 
arsenic, arsenic compounds, Morley’s method 
of composition of water, have to be dealt with 
in this book since they are included in the 
Intermediate syllabus. It is desirable to 
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include fij^ures i’or certain iiTi)ortant portions 
like the preparation ot ozone, manufacture of 
iodine, Dumas method for the cemposition of 
water, etc. The author has devoted too much 
of space to describe some obsolete methods of 
manufactures like the Weldon’s and Deacon’s 
processes for the manufacture of chlorine. 
Actually the modern practice is to manufacture 
hydrochloric acid from the electrolytic chlo- 
rine and not the vice versa. The proof-read- 
imi must be done mere carefully in the next 
issue and the mistakes that have appeared on 
the pages 31, 95, 105, 111, 115, 116, 130, 136, 
155, 15’9, ICO, 174, 3 98, 207 and 221 should be 
avoided. M. R. A. 

Thomas Jefferson and the Scientific Trends 

of His Time. By Charles A. Brownie, 

{Chronica Botanica, Waltham, Mass., U.S.A; 

and Macmillan & Co., Calcutta), 1943. Pp. 63. 

Price 1.25 dollars. 

Thomas Jefferson, patron-saint of American 
democracy, author of the Declaration of Ame- 
rican Independence drafted by him in 1776, 
father and founder of the University of Vii'gi- 
nia. and philosopher, was the third (and twice) 
President of the United States. That he was 
also a man of science and naturalist is per- 
haps not so well known outside the U.S. This 
scholarly essay by the Dean of American Agri- 
cultural Chemists deals with his relationships 
to the scientific trends, especially those pertain- 
ing to Natux'al History, of his times. As an 
agriculturist, astronomer, architect, botanist, 
meteorologist, etc., he considerably influenced 
subsequent developments in American science 
and that influence will continue to be felt for 
a Jong time. His familiarity with many phases 
of scientific knowledge which was largely 
utilitarian is well illustrated by his * ‘Notes on 
the State of Virginia”. 

The author of the present contribution has 
successfully tried to follow the scientific ideas 
of Jefferson back to their sources and in so 
doing he has illustrated them by extensive 


quotations from Jefferson’s own wi'itings. As 
a history of the development of American 
science, the book is very interesting. M. 


The Genera of Uredinales with Citations. By 

Bisby, G. R. (Imperial Mycoiogical Institute, 

Kew, England), 1944. Pp. 22. One shilling. 

This is a list of all the genera of rusts pub- 
lished since 1801 and up to the end of 1943. 
Rusts are the most important and interesting 
among fungi and to a mycologist working in 
a country whose rust flora is not well known, 
taxonomy presents many difficulties because 
of the very large number of genera and spe- 
cies involved. Of the former, the author states 
that 234 names have so far been proposed. 

The genera are arranged in alphabetic order 
with full citations, dates and the type species 
whenever possible. No other book has brought 
together under one cover all the rust genera 
that have so far been proposed. About- 63 
names not found in Clements and Shear’s 
Genera of Fungi, published in 1931, are cited 
here although the number of new genera pub- 
lished since that date is only 20. 

It is a pity that the .author decided not to 
include comments concerning synonymy and 
life-cycles. At least those genera which by a 
■majority consent are synonymous, should have 
been placed in italics (underlined in a mimeo- 
graphed publication). The author cites 
Maseeella as a monotypic genus. This is an 
error for Sydow proposed a second species in 
1928 and two more have been established by 
Thirumalachar in 1943. With the exception 
of Saccardo (Vol. VIII, p. 600), all other myco- 
logists, including the present author, have 
ignored Rabenhorst’s genus Sarcorhopalum in 
Bot. Zeitung, 1851, p. 627, the species S. tubt- 
forme being found on Aspidium curvifolium 
in the Nilgiris. The reasons for its neglect are 
not clear. 

It is hoped that a new edition in a printed 
form will soon be published. M. 


SCIENCE NOTES AND NEWS 


Lady Tata Memorial Trust Scientific 
Research Scholarships, 1945-46 
The Trustees of the Lady Tata Memorial 
Trust are offering eight scientific Research 
Scholarships of Rs. 150 each per month for the 
year 1945-46 commencing from 1st July 1945. 
Applicants must he of Indian Nationality and 
Graduates in Medicine or. Science of a recog- 
nised University. The subject of scientific in- 
vestigation must have a bearing either directly 
or indirectly on the alleviation of human 
suffering from disease. Applications must 
reach by March 15, 1945. Further particulars 
can be had from the Secretary of the Trust, 
“Bombay House,” Bruce Street, Fort, Bombay. 

At a recent auction in the Argentine, Argen- 
tine-grown jute fetched on an average about 


Rs. 261 per maund, reports the December issue 
of the Indian Central Jute Committee Bulletin. 
It was the first lot of its kind to be placed on 
the market, consisting of six bales of 25 kilos 
each — a kilo equivalent to about a seer. It 
was regarded rather as a demonstration than 
as a commercial transaction. The total pro- 
cedes amounted to Rs. 1,043-4-0, and they were 
donated to a charitable fund. The jute offered 
in the sale was obtained from fields which have 
been planted with it in the islands of Ibicuy in 
the delta of the Parana River where it empties 
into the Rio de La Plata Estuary above 
Buenos Aires. The sale aroused a certain 
amount of interest as illustrating the possibil- 
ities of jute production in the Republic. Not 
only in this district of Ibicuy, but in others 
farther north in Missiones and Corrientes 
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Principles o£ Physical Geology. By Arthur 

Holmes. (Thomas Nelson and Sons Ltd.^ 

.London), 1944. Pp. 532, with 95 plates and 

262 text illustrations. Price 30 shillings. 

Britain, to whose scientists so much of the 
pioneer work on physical geology is due, has 
not in recent years been responsible for the 
publication of outstanding books on this subject. 
It was almost as if the fullness of the strati- 
graphical and igneous record, and the conse- 
quent diversity of scenery, notwithstanding the 
smallness of scale, had led to a complacent ac- 
ceptance of the 'wealth of material within, and 
a ■ neglect of the wonders outside. The book 
under review has come opportunely to counter- 
act this apparent tendency. It has the catholi- 
city of outlook which is to be expected of an 
author whose research has for years been con- 
nected with the age of the eairth. Many will 
long have had in their possession a small 
booklet by Professor Holmes, published by 
Benn for the price of six pence, pennies which 
were never better spent. The new book is 
sixty times that price and will be beyond the 
means of most Indian students, but it is one 
which every University and Library in the 
country should have. 

It is impossible within a short notice to dis- 
cuss all the subjects encompassed within the 
21 chapters. Part I, of seven chapters, is en- 
titled a preliminary survey, and deals mostly 
with the materials of the crust. Part II, nine 
chapters, discusses the external processes res- 
ponsible for the various types of landscape. 
Part III, five chapters, is an account of inter- 
nal processes: — earthquakes, mountain build- 
ing, plateux and rift valleys, volcanic activity 
and continental drift. It .is not, indeed, the 
titles which are new, but the manner of pre- 
sentation, based on the latest work such as 
gravity -- determinations in the Caribbean and 
Dutch East Indies, the coral reef problem, 
alpine geology, volcanic observations in the 
island of Hawaii and Professor Holmes' own re- 
searches. The impact of original thought is 
manifest throughout the work. 

One of the most striking features of the 
book is the superb collection of plates . and il- 
lustrations, taken largely from Europe, North 
America and South Africa. Many of the 
photographs are aerial views, from the oblique 
perspective of which a better impression can 
be obtained of certain phenomena than from 
any ground angle. Each chapter contains a 
recent bibliography. 

References to India are relatively few, prob- 
ably because so much of the work in India is 
published in official memoirs and records, and 
photography, particularly from the air, has 
been neglected. Two problems may be select- 
ed for comment. It is possible that the K'un 
Lun mountains represent the northward over- 
thrust zone separated from the southern 
Himalaya by the presumed median mass of 
Tibet (Fig. 199, p. 382), but the recent work 
of Heim and Gansser indicates that counter- 
thrusts, dipping south, occur south of Kailas 


and the greater part of the Tibetan plateau. 
Further, while the idea of isostatic uplift aris- 
ing from erosion^ in the Himalaya is not in 
dispute, the questions of the origin of the river 
system and the clusters of high peaks in the 
Karakoram, eastern Kumaon and eastern Nepal 
is still perhaps unsettled. The recent work of 
S. L. Hora on the fish faunas of rivers in India 
and Tibet, and some observations of Griesbach 
many years ago in the Kumaon, do not sup- 
port the view of the antecedent drainage of 
some, at least, of the Himalayan rivers 
(p. 200), but suggests that it was consequent. 
Cross warps along an old peninsular N.E.-S.W. 
grain may possibly, moreover, be involved in 
the origin of the Kumaon and Nepal clusters 
of high peaks. These are minor points in a 
book dealing with the earth as a whole, in 
which lack of space necessarily prevents a 
detailed discussion of all the facts. 

The type, paper, and reproduction of the 
plates are a special credit to the publishers 
after five years of war conditions. 

J. B. A. 


Inorganic Chemistry. By P. K. Dutt. (H. Chat- 
ter jee & Co., Ltd., 19, Shyama Charan De St., 
Calcutta), 1944. Pp. 245. Price Rs. 2. 

In writing this book, the main object of the 
author has been to present a concise account of 
elementary principles of* inorganic chemistry to 
meet the needs of students appearing for the 
Intermediate Examinations of the Indian Univer- 
sities. It is highly gratifying to note that the 
author has fully realised his ambition. The first 
ten chapters deal with the general and theoreti- 
cal chemistry, the next twelve with non-metals 
and the last eight chapters are devoted towards 
a brief description of metals and their com- 
pounds. Invariably, at the end of each chap- 
ter, a number of questions pertaining to the 
topics of the chapter are given. A good num- 
ber of typical chemical problems are also work- 

special feature of 
the book is the grouping up of the metallic 
compounds like nitrates, chlorides, sulphates, 
etc., mstead of the classical method of describ- 
ing them under the respective metals. The new 
system evidently removes a good deal of un- 
necessary taxation on the memory of the stu- 
dent. At the same time it facilitates the re- 
membrance of the more fundamental general 
characteristics of the metallic compounds. Al- 
though the ^ student may find it difficult to 
follow certain portions of the book at the very 
first readmg, yet this difficulty vanishes after 
he attends the class lectures. The author should 
congratulated on reducing the 
cost of the book to such a low value as Rs. 2. 
K students will be greatly 

benefUed by the low cost of this valuable book. 

made to im- 
prove the book further. Certain topics like 
arsemc, ^senic compounds, Morley’s method 
water, have to be dealt with 
^ included in the 

Intermediate syUabus. It is desirable to 
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include fiji’uroy for certain irrportant portions 
like the preparation of ozone, manufacture of 
iodine, Dunnas method for the ccmposition of 
water, etc. The author ha^s devoted too much 
of space to describe some obsolete methods of 
manufactures like the Weldon’s and Deacon’s 
})rocesscs for the manufacture of chlorine. 
Actually the modern practice is to manufacture 
hydrochloric acid from the electrolytic chlo- 
rine and not the 7nce iwrsa. The proof-read- 
ing must bo done more carefully in the next 
issue and the mistakes that have appeared on 
the pa^fes 31, 95, 105, 111, 115, 116, 130, 136, 
155, 159, 160, 174, 198, 207 and 221 should be 
avoided. M. R. A. 


Thomas Jefferson and the Scientific Trends 
of His Time. By Charles A. Brownie. 
(Chronica Botanica, Waltham, Mass., U.S.A; 
and Macmillan & Co., Calcutta), 1943. Pp. 63. 
Price 1.25 dollars. 

Thomas Jefferson, patron-saint of American 
democracy, author of the Declaration of Ame- 
rican Independence drafted by him in 1776, 
father and founder of the University of Virgi- 
nia. and philosopher, was the third (and twice) 
President of the United States. That he was 
also a man of science and naturalist is per- 
haps not so well known outside the U.S. This 
scholarly essay by the Dean of American Agri- 
cultural Chemists deals with his relationships 
to the scientific trends, especially those pertain- 
ing to Natural History, of his times. As an 
agriculturist, astronomer, architect, botanist, 
meteorologist, etc., he considerably influenced 
subsequent developments in American science 
and that influence will continue to be felt for 
a long time. His familiarity with many phases 
of scientific knowledge which was largely 
utilitarian is well illustrated by his '‘Notes on 
the State of Virginia”, 

The author of the present contribution has 
successfully tried to follow the scientific ideas 
of Jefferson back to their sources and in so 
doing he has illustrated them by extensive 


quotations from Jefferson’s own writings. As 
a history of the development of American 
science, the book is very interesting. M. 


The Genera of Uredinales with Citations. By 

Bisby, G. R. (Imperial Mycological Institute, 

Kew, England), 1944. Pp. 22. One shilling. 

This is a list of all the genera of rusts pub- 
lished since 1801 and up to the end of 1943. 
Rusts are the most important and interesting 
among fungi and to a mycologist working in 
a country whose rust flora is not well known, 
taxonomy presents many difficulties because 
of the very large number of genera and spe- 
cies involved. Of the former, the author states 
that 234 names have so far been proposed. 

The genera are arranged in alphabetic order 
with full citations, dates and the type species 
whenever possible. No other book has brought 
together under one cover all the rust genera 
that have so far been proposed. About. 63 
names not found in Clements and Shear’s 
Genera of Fungi, published in 1931, are cited 
here although the number of new genera pub- 
lished since that date is only 20. 

It is a pity that the author decided not to 
include comments concerning synonymy and 
life-cycles. At least those genera which by a 
vnajority consent are synonymous, should have 
been placed in italics (underlined in a mimeo- 
graphed publication). The author cites 
Maseeella as a monotypic genus. This is an 
error for Sydow proposed a second species in 
1928 and two more have been established by 
Thirumalachar in 1943. With the exception 
of Saccardo (Vol. VIII, p. 600), all other myco- 
logists, including the present author, have 
ignored Rabenhorst’s genus Sarcorhojpalum in 
Bot. Zeitung, 1851, p. 627, the species S, tubi- 
forme being found on Aspidium curvifolium 
in the Nilgiris. The reasons for its neglect are 
not clear. 

It is hoped that a new edition in a printed 
form will soon be published. M. 


SCIENCE NOTES AND NEWS 


Lady Tata Memorial Trust Scientific 
Research Scholarships, 1945-46 
The Trustees of the Lady Tata Memorial 
Trust are offering eight scientific Research 
Scholarships of Rs. 150 each per month for the 
year 1945-46 commencing from 1st July 1945. 
Applicants must be of Indian Nationality and 
Graduates in Medicine or. Science of a recog- 
nised University. The subject of scientific in- 
vestigation must have a bearing either directly 
or indirectly on the alleviation of human 
suffering from disease. Applications must 
reach by March 15, 1945. Further particulars 
can be had from the Secretary of the Trust, 
“Bombay House,” Bruce Street, Fort, Bombay. 

At a recent auction in the Argentine, Argen- 
tine-grown jute fetched on an average about 


Rs. 261 per maund, reports the December issue 
of the Indian Central Jute Committee Bulletin. 
It was the first lot of its kind to be placed on 
the market, consisting of six bales of 25 kilos 
each — a kilo equivalent to about a seer. It 
was regarded rather as a demonstration than 
as a commercial transaction. The total pre- 
cedes amounted to Rs. 1,043-4-0, and they were 
donated to a charitable fund. The jute offered 
in the sale was obtained from fields which have 
been planted with it in the islands of Ibicuy in 
the delta of the Parana River where it empties 
into the Rio de La Plata Estuary above 
Buenos Aires. The sale aroused a certain 
amount of interest as illustrating the possibil- 
ities of jute production in the Republic. Not 
only in this district of Ibicuy, but in others 
farther north in Missiones and Corrientes 
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that the Rice Committee of the Imperial Coun- 
cil of Agricultural Research where all interests 
were represented and the Government of 
India's Agricultural Policy Committee had 
recommended the establishment of a Commo- 
dity Committee for rice. It was only with a 
Statutory Committee properly constituted with 
a permanent source of revenue of its own, he 
said, could a comprehensive programme of re- 
search could be planned ahead and put on a 
permanent basis. The setting up of Commodity 
Committees was nothing new and the excellent 
work done by such Committees, say the one for 
cotton, was a sufficient justification to expect 
similar work to be done for rice when a Special 
Committee was formed. 

As regards the cess itself, it was stated that 
only 27 per cent, of the country’s rice produc- 
tion came to the mills and the levy of 6 annas 
per ton of rice amounted to less than 1 pice 
per maund of rice and even this infinitesimal 
burden affected not all the people but only 
those that consumed milled rice. The levy was 
likely to make available to the Committee a 
gross revenue of 24 lakhs of rupees every year 
and it would form a substantial sum for the 
Committee to start planning out its work. The 
proposals had previously been circulated to all 
Provincial Governments who had all agreed 
and the suggestions put forward by some of 
them had -been incorporated in the Bill. It was 
mentioned that while one of the Provinces con- 
sidered that the cess would not provide suffi- 
cient funds for a comprehensive work which 
the importance of the crop demanded, another 
Province, Bihar, had withdrawn its support to 
the Bill with a statement that rice, was not a 
valuable commercial crop and the cost of re- 
search for its improvement should, therefore, 
more properly be supported by ordinary rev- 
enues. . Moving for a Select Committee to 
examine the Bill, Mr. Tyson hoped that the 
Bill would go through as soon as possible and 
that the Committee properly constituted would 
start functioning before another rice season 
began in 1945. 

The immediate reference of the Bill to a 
Select Committee was, however, not accepted 
by the Assembly, there being several amend- 
ments suggesting circulation of the Bill by 
various dates. In the discussion that followed 
the introduction of the Bill, several members 
raised serious objections to the Bill while 
certain others strongly' supported it. There 
was practically a unanimity of opinion in the 
Assembly with regard to the importance of the 
crop and of the necessity for research in it 
in all aspects and the objection taken was with 
regard to the constitution of the Committee 
and the terms of the Bill. They pleaded for 
. circulating the Bill to give time for the public 
and various interests concerned to have their 
say in the matter so that, if necessary, the Bill 
may be re-drafted and introduced again. 

The main objection against the Bill was with 
regard to the method proposed for financing 
the Committee. It was stated that rice being 
a food crop and not an industrial crop like 
cotton, jute, coffee, etc., and involved nSuions 
of small growers, the levy, however small it 
may be, will add to the burden of taxation. 


In support of this contention the report of the 
Royal Commission on Agriculture was men- 
tioned where they had not suggested Special 
Committees for food crops. It was mention- 
ed that the improvement of the rice ^ crop 
should be the main concern of Provincial 
Governments and while some members were 
against the levy of any cess, others suggested 
that Government, to show their interest and 
responsibility, should contribute an amount to 
the Committee equal to what is collected as 
cess. With regard to the representation of the 
different interests in the Committee there was 
conflict of opinion; while some thought that 
rice trade and industry was over-represented 
others thought that the representation was not 
sufficient. The objection that was voiced una- 
nimously by the opposition was against Gov- 
ernment’s nominating growers’ representatives 
on the Committee although they did not put 
forward any suitable alternative method. It 
might be mentioned in this connection that in 
a similar Commodity Committee, namely, cot- 
ton, this has been the method followed ever 
since the Committee was formed and so far as 
we know, we have not heard that the method 
has not worked satisfactorily and that the grow- 
ers’ interests have suffered in any way on that 
account. The point raised by a Bengal repre- 
sentative that his Province does not get suffi- 
cient representation in comparison with the 
acreage and output of the crop in his Province 
is not strong for the simple reason that its 
contribution to the fund will be. comparatively 
very much less than from another Province 
like Madras. While the production in Madras 
may be only half of Bengal’s, nearly 62 per 
cent, of that production comes to mills and so 
become subject to the cess, whereas, only 16 
per cent, of Bengal’s production comes to the 
mills. The table below gives the average rice 
acreage and production during the last four 
years, and gives an idea of the relative im- 
portance of the different Provinces with regard, 
to their contribution to the rice fund as. pro- 
posed in the Bill. 



thousands 


Assam 

5275 

1831 

366 

137 

Bengal . . 

23614 

8655 

1380 

518 

Bihar . . 

9335 

2877 

288 

108 

Bombay 

2001 

797 

437 

164 

C. P. & Berar 

5769 

1408 

422 

158 

Madras . . 

10517 

4921 

£050 

1144 

Orissa . . 

( 5027 

1329 

133 

50 

Punjab - • . . ! 

' 1050 

354 

318 

119 

Sind 

; 1329 

448 

405 

162 

United Provinces j 

! 

i 7038 1 

1783 

125 

47 


If it is conceded that to develop rice researcli 
m a comprehensive way there should be a 
Central Committee formed with funds of its 
own, the method of obtaining the fund sug- 
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gested in the Bill is the least complicated and 
an equitable one and it is difficult to think of 
a better method. In the case of the Cotton 
Committee, the cess is collected on the bales 
arriving in all the mills and the contribu- 
tion each cotton Province makes to the cot- 
ton fund will depend on the quantity of 
cotton produced by it. Although this figure 
should vary from Province to Province there 
is no special additional representation to Pro- 
vinces that produce more cotton. So long as 
the utilization of the fund to finance schemes 
of research or extension put up by the Pro- 
vinces to the Committee is made to depend 
upon the soundness and practical utility of the 
schemes, the contributions the Provinces in- 
dividually make to the common fund need not 
be a factor to decide the proportion of repre- 
sentation. One would naturally expect that 
Provinces which contribute largely to the fund 
because of the comparatively greater import- 
ance of the crop to them would have larger 
number of problems to tackle for which they 
will seek the financial assistance from the 
Committee. 

Mr. Tyson did no doubt try to answer most 
of the objections raised in his concluding 
remarks and to satisfy the demand that the 
provisions of the Bill should be more widely 
known to the public, agreed to have the Bill 
circulated up to 28th February 1945. It was 
clear from the speeches of Mr. Tyson as well 
as that of the Hon’ble member in charge of the 
Department who also took part in the discus- 
sions, that they would be quite willing to con- 
sider any constructive suggestions to improve 
the Bill. Let us only hope that the re-drafted 
Bill would meet with the approval of the 
Assembly and be passed unanimously when 
next it comes before it as we are sure that the 
formation of the Committee will go a long way 
to improve the present unsatisfactory position 
of rice in the country. 

In this connection it will not be out of place 
to consider briefly the position of rice research 
in the country. The table given earlier gives 
an idea of the relative importance of the rice 
crop to the different Provinces. Taking into 
consideration the major rice Provinces, it was 
only in Madras and Bengal, we learn, that rice 
research formed an important item among the 
activities of the respective Provincial Agri- 
cultural Departments from a very long time. 
Even here, Madras was spending much more 
every year in rice research than Bengal. 
Among Provinces where rice is not such an 
important crop, it was only in Bombay and the 
Punjab definite independent schemes of re- 
search have been in progress. Rice research 
was almost a neglected subject in Provinces 
like Bihar and Orissa, United Provinces and 
C.P. and Berar in spite of the relative import- 
ance of the crop to them until the Imperial 
Council of Agricultural Research came into 
existence. What little has been done in these 
Provinces has been the outcome of the initia- 
tion and financial help provided by the Impe- 
rial Council of Agricultural Research during 
the last ten to twelve years. That an import- 
ant Province like Bihar (third in its rice area 
?^nd production) should have remarked that 


rice was not a commercial crop is regrettable. 
If the past record is any indication of the int- 
erest taken in rice research in some of the 
Provinces, no great developments need be anti- 
cipated if the whole question was left entirely 
to the Provinces themselves. The present 
crisis in the country has more than emphasised 
the necessity for an all-India policy in the 
matter of food production and when once this 
necessity is recognised by the legislature there 
cannot possibly be any opposition coming 
against the formation of a Central Committee 
for this most important food crop. 

While results of rice research already avail- 
able in some Provinces are considerable, parti- 
cularly with reference to breeding improved 
varieties, there is still considerable scope for 
further intensifying it for the country as 
a whole. Before this could be xmdertaken 
satisfactorily, * a good deal of fundamental 
research on the genetics of the plant is es- 
sential- Similarly, research is needed on 
the physiology and . nutrition of the rice 
plant. Exploration of the key regions and 
making use of the wild types in hybridisation 
work which has been so successfully done in 
other countries for other crops has yet to be 
undertaken for rice in India. All these investi- 
gations the results from which would be of 
immediate value to work in the Provinces will, 
we expect, come under the purview of the 
Central Committee to be formed. It has been 
recognised that the centre must take the lead 
in many matters if progress is to be rapid and 
the proposals to institute Central Commodity 
Committees is only a logical sequence of such 
a recognition. The Committee, when formed, 
will not merely be a body to co-ordinate work 
done in the Provinces as was mentioned by a 
member in the Assembly. We expect that the 
Committee once formed will immediately take 
up the question of starting a Central Research 
Station where the different problems of re- 
search mentioned above will be undertaken. 
The results of such research should be of im- 
mediate benefit to the rice-bowers. Research 
work on technological side is bound to be of 
use to the milling industry. Besides, on an 
analogy of the Indian Central Cotton Commit- 
tee, the Rice Committee, when formed, can be 
expected to be an authoritative body to express 
any opinion on various matters concerning 
rice for the country as a whole. There is no 
reason for any apprehension that the interest 
of the rice-grower might suffer in the post- 
war period as was mentioned by an opposition 
member in the Assembly. In the working of 
the Indian Central Cotton Committee, we learn 
that every proposal that comes before it is 
always considered from the point of view of 
the interest of the cotton-grower and we may 
be sure that with a greater representation of 
the growers in the Rice Committee, than even 
in the Cotton Committee, their interests could 
never suffer. We hope that the Rice Bill when 
it comes before the Assembly again will be 
strongly supported and passed without any 
further delay as we feel that those who oppose 
this Bill * will be unconsciously doing a dis- 
service not only to the rice -growers but to the 
food policy of the country as a whole. 
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Principles of Physical Geology. By Arthur 

Holmes. (Thomas Nelson and Sons Ltd.^ 

London), 1944. Pp. 532, with 95 pla.tes and 

262 text illustrations. Price 30 shillings. 

Britain, to whose scientists so much of the 
pioneer work on physical geology is due, has 
not in recent years been responsible for the 
publication of outstanding books on this subject. 
It was almost as if the fullness of the strati- 
graphical and igneous record, and the conse- 
quent diversity of scenery,' notwithstanding the 
smallness of scale, had led to a complacent ac- 
ceptance of the 'wealth of material within, and 
a ■ neglect of the wonders outside. The book 
under review has come opportunely to counter- 
act this apparent tendency. It has the catholi- 
city of outlook which is to be expected of an 
author whose research has for years been con- 
nected with the age of the earth. Many will 
long have had in their possession a small 
booklet by Professor Holmes, published by 
Benn for the price of six pence, pennies which 
were never better spent. The new book is 
sixty times that price and will be beyond the 
means of most Indian students, but it is one 
which every University and Library in the 
country should have. 

It is impossible within a short notice to dis- 
cuss all the subjects encompassed within the 
21 chapters. Part I, of seven chapters, is en- 
titled a preliminary survey, ‘ and deals mostly 
with the materials of the crust. Part II, nine 
chapters, discusses the external processes res- 
ponsible for the various types of landscape. 
Part III, five chapters, is an account of inter- 
nal processes: — earthquakes, mountain build- 
ing, plateux and rift valleys, volcanic activity 
and continental drift. It is not, indeed, the 
titles which are new, but the manner of pre- 
sentation, based on the latest work such as 
gravity - determinations in the Caribbean and 
Dutch East Indies, the coral reef problem, 
alpine geology, volcanic observations in the 
island of Hawaii and Professor Holmes’ own re- 
searches. The impact of original thought is 
manifest throughout the work. 

One of the most striking features of the 
book is the superb collection of plates. and il- 
lustrations, taken largely from Europe, North 
America and South Africa. Many of the 
photographs are aerial views, from the obUque 
perspective of which a better impression can 
be obtained of certain phenomena than from 
any ground angle. Each chapter contains a 
recent bibliography. 

References to India are relatively few, prob- 
ably because so much of the work in India is 
published in- official memoirs and records, and 
photography, particularly from the air, has 
been neglected. Two problems may be select- 
ed for comment. It is possible that the K’un 
Lun mountains represent the northward over- 
thrust zone separated from the southern 
Himalaya by the presumed median mass of 
Tibet (Fig. 199, p. 382), but the recent work 
of Heim and Gansser indicates that coxxnter- 
thrusts, dipping south, occur south of Kailas 


and the greater part of the Tibetan plateau. 
Further, while the idea of isostatic uplift aris- 
ing from erosion in the Himalaya is not in 
dispute, the questions of the origin of the river 
system and the clusters of high peaks in the 
Karakoram, eastern Kumaon and eastern Nepal 
is still perhaps unsettled. The recent work of 
S. L. Hora on the fish faunas of rivers in India 
and Tibet, and some observations of Griesbach 
many years ago in the Kumaon, do not sup- 
port the view of the antecedent drainage of 
some, at least, of the Himalayan rivers 
(p. 200), but suggests that it was consequent. 
Cross warps along an old peninsular N.E.-S.W. 
grain may possibly, moreover, be involved in 
the origin of the Kumaon and Nepal clusters 
of high peaks. These are minor points in a 
book dealing with the earth as a whole, in 
which lack of space necessarily prevents a 
detailed discussion of all the facts. 

The type, paper, and reproduction of the 
plates are a special credit to the publishers 
after five years of war conditions. 

J. B. A. 


Inorganic Chemistry. By P. K. Dutt. (H. Chat- 
ter jee & Co., Ltd., 19, Shyama Charan De St., 

Calcutta), 1944. Pp. 245. Price Rs. 2. 

In writing this book, the main object of the 
author has been to present a concise account of 
elementary principles of inorganic chemistry to 
meet, the needs of students appearing for the 
Intermediate Examinations of the Indian Univer- 
sities. It is highly gratifying to note that the 
author has fully realised his ambition. The first 
ten chapters deal with the general and theoreti- 
cal chemistry, the next twelve with non-metals 
and the last eight chapters are devoted towards 
a brief description of metals and their com- 
pounds. Invariably, at the end of each chap- 
ter, a number of questions pertaining to the 
topics of the chapter are given. A good num- 
ber of typical chemical problems are also work- 
ed out in the text. One special feature of 
the book is the grouping up of the metallic 
compounds like nitrates, chlorides, sulphates, 
etc., instead of the classical method of describ- 
ing them under the respective metals. The new 
system evidently removes a good deal of un- 
necessary taxation on the memory of the- stu- 
dent. At the same time it facilitates the re- 
membrance^ of the more fundamental general 
characteristics of the metallic compounds. Al- 
though the ^ student may find it difficult to 
follow certain portions of the book at the very 
first reading, yet this difficulty vanishes after 
he attends the class lectures. The author should 
be particularly congratulated on reducing the 
cost of the book to such a low value as Rs. 2. 
It IS hoped that the students will be greatly 
benefited by the low cost of this valuable book. 

A few suggestions have to be made to im- 
prove the book further. Certain topics like 
arsenic, arsenic compounds, Morley’s method 
of composition of water, have to be dealt with 
m this book since they are included in the 
Intermgdiate syllabus. It is desirable to 
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include Iij^ures for certain iir].)Ortant portions 
like the preparation of ozone, manufacture of 
iodine, Dumas method foi the ccniposition of 
water, etc. The author has devoted too much 
of space to describe some obsolete methods of 
manufactures like the Weldon’s and Deacon’s 
processes for the manufacture of chlorine. 
Actually the modern practice is to manufacture 
hydrochloric acid from the electrolytic chlo- 
rine and not the utcc versa. The proof -read- 
hn* must be done carefully in the next 

issue and the mistakes that have appeared on 
the pages 31, 95, 105, 111, 115, 116, 130, 136, 
155, 159, 160, 174, 198, 207 and 221 should be 
avoided. M. R. A. 


Thomas Jefferson and the Scientific Trends 
of His Time. By Charles A. Brownie. 
(Chronica Botanica, Waltham, Mass., U.S.A; 
and Macmillan & Co., Calcutta), 1943. Pp. 63. 
Price 1.25 dollars. 

Thomas Jefferson, patron-saint of American 
democracy, author of the Declaration of Ame- 
rica*n Independence drafted by him in 1776, 
father and founder of the University of Virgi- 
nia. and philosopher, was the third (and twice) 
President of the United States. That he was 
also a man of science and naturalist is per- 
haps not so well known outside the U.S. This 
scholarly essay by the Dean of American Agri- 
cultural Chemists deals with his relationships 
to the scientific trends, especially those pertain- 
ing to Natural History, of his times. As an 
agriculturist, astronomer, architect, botanist, 
meteorologist, etc., he considerably influenced 
subsequent developments in American science 
and that influence will continue to be felt for 
a long time. His familiarity with many phases 
of .scientific knowledge which was largely 
utilitarian is well illustrated by his “Notes on 
the State of Virginia”. 

Tlie author of the present contribution has 
successfully tried to follow the scientific ideas 
of JclTcrson back to their sources and in so 
doing he has illustrated them by extensive 


quotations from Jefferson’s own writings. As 
a history of the development of American 
science, the book is very interesting. M. 


The Genera of Uredinales with Citations. By 

Bisby, G. R. (Imperial Mycological Institute, 

Kew, England), 1944. Pp. 22. One shilling. 

This is a list of all the genera of rusts pub- 
lished since 1801 and up to the end of 1943. 
Rusts are the most important and interesting 
among fungi and to a mycologist working in 
a country whose rust flora is not well known, 
taxonomy presents many difficulties because 
of the very large number of genera and spe- 
cies involved. Of the former, the author states 
that 234 names have so far been proposed. 

The genera are arranged in alphabetic order 
with full citations, dates and the type species 
whenever possible. No other book has brought 
together under one cover all the rust genera 
that have so far been proposed. About. 63 
names not found in Clements and Shear’s 
Genera of Fungi, published in 1931, are cited 
here although the number of new genera pub- 
lished since that date is only 20. 

It is a pity that .the .author decided not to 
include comments concerning synonymy and 
life-cycles. At least those genera which by a 
timajoi'ity consent are synonymous, should have 
been placed in italics (underlined in a mimeo- 
graphed publication). The author cites 
Maseeella as a monotypic genus. This is an 
error for Sydow proposed a second species in 
1928 and two more have been established by 
Thirumalachar in 1943. With the exception 
of Saccardo (Vol. VIII, p. 600), all other myco- 
logists, including the present author, have 
ignored Rabenhorst’s genus Sarcorhopalum in 
Hot. Zeitung, 1851, p. 627, the species S. tubi- 
forme being found on Aspidium curvifolium 
in the Nilgiris. The reasons for its neglect are 
not clear. 

It is hoped that a new edition in a printed 
form will soon be published. M. 


SCIENCE NOTES AND NEWS 


LApy Tata Memoriai, Trust Scientific 
Kesearch Scholarships, 1945-46 
The Trustees of the Lady Tata Memorial 
Trust arc offering eight scientific Research 
Scholar-ships of Rs. 150 each per month for the 
year 1945-46 commencing from 1st July 1945. 
Applicants zmist he of Indian Nationality and 
Graduates in Medicine or Science of a recog- 
nised University. The subject of scientific in- 
vestigation must have a bearing either directly 
or indirectly on the alleviation of human 
suffering from disease. Applications must 
reach by March 15, 1945. Further particulars 
can be had from the Secretary of the Trust, 
“Bombay House,” Bruce Street, Fort, Bombay. 

At a recent auction in the Argentine, Argen- 
tine-grown jute fetched on an average about 


Rs. 261 per maund, reports the December issue 
of the Indian Central Jute Committee Bulletin. 
It was the first Jot of its kind to be placed on 
the market, consisting of six bales of 25 kilos 
each — a kilo equivalent to about a seer. It 
was regarded rather as a demonstration than 
as a commercial transaction. The total pre- 
cedes amounted to Rs. 1,043-4-0, and they were 
donated to a charitable fund. The jute offered 
in the sale was obtained from fields which have 
been planted with it in the islands of Ibicuy in 
the delta of the Parana River where it empties 
into the Rio de La Plata Estuary above 
Buenos Aires. The sale aroused a certain 
amount of interest as illustrating the possibil- 
ities of jute production in the Republic. Not 
only in this district of Ibicuy, but in others 
farther north in Missiones and Corrientes 
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experimental plantings have been made and 
the National Bank has interested itself to the 
extent of granting loans to the colonists will- 
ing to take part in the movement. 

The Mining, Geological and Metallui'gical 
Institute of India held its ' Thirty-ninth Annual 
General Meeting in the rooms of the Royal 
Asiatic Society of Bengal at 11-30 a.m. on 
Friday, January 12th, 1945. After the Hono- 
rary Secretary had read the Annual Report 
of the Council which showed that the Institute 
had had a successful year, the new Council 
v/as elected. Mr. B. Wilson Haigh, M.i.chem.E., 
who, for several years, has been Honorary 
Secretary of the Dhanbad Branch of the Insti- 
tute, was elected President for the forthcoming 
year; Vice-Presidents: Mr. L. J. Barraclough, 
Dr. H, Crookshank and Mr. B. Sen; Honorary 
Treasurer: Dr. H. Crookshank; Honorary Edi- 
tor: Mr. E. J. Bradshaw; Local Secretaries of 
Branches: Dr. C. .Forrester, Dhanbad Centre; 
Mr. J, H. Patterson, Asansol Centre; Dr. J. 
Sanjana, Jamshedpur Centre; Mr. T. A. Well- 
sted, C.P. Branch; and Mr. A. Reid, Honorary 
Secretary. In accordance with a new arrange- 
ment, the retiring President, Mr. R. A. Mac- 
Gregor, C.I.E., M.i.Mech.E.^ Chief Metallurgist 
to the Government of India, presented his Pre- 
sidential Address at the end of his term of 
office. After referring to the tragic loss the 
Institute had sustained by the death of its 
Honorary Treasurer, Dr. E. L. G. Clegg, Direc- 
tor of the Geological Survey of India, Mr. 
MacGregor chose as the subject of his Address, 
“The Place of the Technical Institutions in the 
Schemes for Post-War Development of Indus- 
try in India’^ 

The Indian Botanical Society has elected the 
.following Oflace-bearers for the year 1945: — 
President: Dr. N. L. Bor; Vice-Presidents: 
Prof. H. Chaudhuri and Dr. B. P. Pal; Secre- 
tary: Dr. S. N. Das Gupta; Treasurer and Busi- 
ness Manager: Dr. A. C. Joshi; Elected Mem- 
bers of the Executive Council: Dr. P. L. 
Anand, Dr. M. O. P. Iyengar, Prof. G. P. 
Majumdar, Dr. P. Parija, Prof, M. Sayeed-ud- 
Din, Prof. T. S. Raghavan, Prof. R. L. Nirula, 
Dr. T. S. Mahabale, Prof. L. N. Rao, and Prof. 
F. R. Bharucha; Editorial Board: Prof. S P 
Agharkar, Prof. H. Chaudhuri, Prof. M. O P. 
Iyengar (Editor-in-Chief ) , Dr. P. Maheshwari, 

Gupta, and 

Prof. G. P. Majumdar. 

MAGNETIC NOTES 

Magnetic conditions during December 1944 
were slightly more disturbed than in the pre- 
vious month. There were 19 quiet days, 9 days 
of slight disturbance, 2 days of moderate dis- 
turbance, and one day of very great disturb- 
ance as against 11 quiet days, 19 days of 
shght disturbance and one day of moderate 
di^bance during the same month last year. 

quietest day during the month was the 
16th la^^gest disturbance the 

The individual days during the month were 
classified as shown below: 


Quiet clays 

Ijiblurhed days 

Slight 

M. .delate 1 '■''■‘y 

1 real 

1, 3-12, 19-25,31 

, 

2, 13-1;-., IS, 
20, 28-3(1 

17, 27 u; 


A magnetic storm of great intensity with a 
sudden commencement was recorded during 
the month. No magnetic storms ocrui*j*(‘d 
during the same month last year. 

The mean character figure* for the month ol' 
December 1944 was 0-48 as against 0-68 for 
December last year. 

M. Panduranga Kao. 
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Your Food. By M. R. Masani. (IVli'ssr.s. 
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M®bta Road, Fort, Bombay). 
1944. Pp. viii-|~82. Price Rs. 1. 

The Royal Society, 1660-1940. By Sir Ilrnrv 
Lyons. (Cambridge University PrcKs, Beni lev 
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Flowers in Britain. By L. J. F Brimblo 
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W.C. 2), 1944. Pp. x + 393. Price 12/6. 

CORRECTIONS 
yol- 13, No. 12 (December 1944) 

^ticle entitled “Classification of Pro-historic 
Sites in India” — 

20; there should be 
a full stop after the word “Krishna”, 'riien 
the next sentence should read as “Tliey 
■Dont in South India.” 

2, line 40: read “work” for 

^ “Wood” for 

ed^Mus^”-*^ Elongation of Unstriat- 

“lumn 2 ; the first line should read 

Do™„po.i,lo„ 

^ “res^t^’'^”™’ “result” read 

^■“Hgt” 27: for “Hg,” read 


Dp. M. A. Covtato'sau^M.Ayl^htD. fOTTh7c?TOny”'' ^’ a ' »’>'* rublisned 

.. Tor I he Currant Soia.isa Assooiation Bantfalora 
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THE INDIAN RICE 

[N November 1944, Mr. J. D. Tyson, Secre- 
tary. Education, Health and Lands Depart- 
ment of the Government of India, introduced 
a Bill before the Central Assembly to provide 
for the creation of a fund to be expended by 
a Committee specially constituted for the 
improvement • and development of the cultiva- 
tion, production and marketing of rice and rice 
products. The fund was to be made up by 
the levy and collection of a cess on all rice 
hulled in any power mill in British India at 
the rate of six annas a ton. The Central Rice 
Committee to be constittued is to consist of 
51 members of which 14 will represent rice- 
growers, another 14 the rice industry and trade, 
and 5 the consumers, the rest forming the 
technical officers of the Provincial and Central 
Departments of Agriculture. The main object 
of the Bill is to put rice research, develop- 
ment and technology on a more permanent 
basis than it stands at present. There cannot 
be any difference of opinion about rice being 
of great importance not only as an agricultu- 
ral crop but as the principal food of a very 
large proportion of the population of the coun- 
try. The Bill has been drawn up on almost 
the same lines as for cotton, jute, coconut, 
etc., for which such Central Committees have 
already been constituted. 

In introducing the Bill Mr. Tyson explained 
how India had never been self-sufficient with 
regard to her rice requirements and how inter- 
nal production had been supplemented by‘ 
imports chiefly from Burma, to the extent of 
an average of about two million tons a year. 
The two large rice provinces, Bengal and 
Madras, were the ones that were utilising these 


COMMITTEE ACT 

imports chiefly, and the non-availability of the 
imports has affected the food position here more 
seriously than in others. The Bengal Famine 
of 1943 had clearly demonstrated how less 
adaptable was the rice-eating population than 
those whose staple diet was wheat or millets, 
and anything that affected the quantity of rice 
available was apt to have repercussions much 
more serious and immediate than a comparable 
shortage in any other foodstuff. He also said 
that the population of the country was increas- 
ing, more particularly in the rice-consuming 
areas, and the necessity for the coimtry to 
develop her protective foods like milk, vegeta- 
bles, fruits, etc., was dependent upon releasing 
more area for these and this could become 
possible only by increasing the acre out-turn of 
food crops, chiefly rice. The present low acre 
yields in rice can be improved only as a result 
of intensive research in all aspects and making 
the results of such research available to the 
rice-growers. Although a certain amount of 
work had already been done in some provinces 
on their' own and in others through the help 
of the Imperial Council of Agricultural Re- 
search much more yet remained to be done 
before an all-round improvement of the posi- 
tion can be attained. Even with regard to one 
of the important items of improvement, name- 
ly, the spread of the improved varieties evolved 
by breeding, the statistics available showed 
that only six per cent, of the rice area had 
been covered by improved varieties. The pro- 
duction of more food in the coimtry was a cry- 
ing need and any measure undertaken to 
increase the output of rice should go a long 
way to meet this need. Mr. Tyson also stated 
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that the Rice Committee of the Imperial Coun- 
cil of Agricultural Research where all interests 
were represented and the Government of 
India’s Agricultural Policy Committee had 
recommended the establishment of a Commo- 
dity Committee for rice. It was only with a 
Statutory Committee properly constituted with 
a permanent source of revenue of its own, he 
said, could a comprehensive programme of re- 
search could be planned ahead and put on a 
permanent basis. The setting up of Commodity 
Committees was nothing new and the excellent 
work done by such Committees, say the one for 
cotton, was a sufficient justification to expect 
similar work to be done for rice when a Special 
Committee was formed. 

As regards the cess itself, it was stated that 
only 27 per cent, of the country’s rice produc- 
tion came to the mills and the levy of 6 annas 
per ton of rice amounted to less than 1 pice 
per maund of rice and even this infinitesimal 
burden affected not all the people but only 
those that consumed milled rice. The levy was 
likely to make available to the Committee a 
gross revenue of 24 lakhs of rupees every year 
and it would form a substantial sum for the 
Committee to start planning out its work. The 
proposals had previously been circulated to all 
Provincial Governments who had all agreed 
and the suggestions put forward by some of 
them had been incorporated in the Bill. It was 
mentioned that while one of the Provinces con- 
sidered that the cess would not provide suffi- 
cient funds for a comprehensive work which 
the importance of the crop demanded, another 
Province, Bihar, had withdrawn its support to 
the Bill with a statement that rice, was not a 
valuable commercial crop and the cost of re- 
search for its improvement should, therefore, 
more properly be supported by ordinary rev- 
enues. . Moving for a Select Committee to 
examine the Bill, Mr. Tyson hoped that the 
Bill would go through as soon as possible and 
that the Committee properly constituted would 
start functioning before another rice season 
began in 1945. 

The immediate reference of the Bill to a 
Select Committee was, however, not accepted 
by the Assembly, there being several amend- 
ments suggesting circulation of the Bill by 
various dates. In the discussion that followed 
the introduction of the Bill, several members 
raised serious objections to the Bill while 
certain others strongly ' supported it. There 
w'as practically a unanimity of opinion in the 
Assembly with regard to the importance of the 
crop and of the necessity for research in it 
in all aspects and the objection taken was with 
regard to the constitution of the Committee 
and the terms of the Bill. They pleaded for 
. circulating the Bill to give time for the public 
and various interests concerned to have their 
say in the matter so that, if necessary, the Bill 
may be re-drafted and introduced again. 

The main objection against the Bill was with 
regard to the method proposed for financing 
the Committee. It was stated that rice being 
a food crop and not an industrial crop like 
cotton, jute, coffee, etc., and involved millions 
of small growers, the levy, however small it 
may be, will add to the burden of taxation. 


In support of this contention the report of the 
Royal Commission on Agriculture was men- 
tioned where they had not suggested Special 
Committees for food crops. It was mention- 
ed that the improvement of the rice crop 
should be the main concern of Provincial 
Governments and while some members were 
against the levy of any cess, others suggested 
that Government, to show their interest and 
responsibility, should contribute an amount to 
the Committee equal to what is collected as 
cess. With regard to the representation of the 
different interests in the Committee there was 
conflict of opinion; while some thought that 
rice trade and industry was over-represented 
others thought that the representation was not 
sufficient. The objection that was voiced una- 
nimously by the opposition was against Gov- 
ernment’s nominating growers’ representatives 
on the Committee although they did not put 
forward any suitable alternative method. It 
might be mentioned in this connection that in 
a similar Commodity Committee, namely, cot- 
ton, this has been the method followed ever 
since the Committee was formed and so far as 
we know, we have not heard that the method 
has not worked satisfactorily and that the grow- 
ers’ interests have suffered in any way on that 
account. The point raised by a Bengal repre- 
sentative that his Province does not get suffi- 
cient representation in comparison with the 
acreage and output of the crop in his Province 
is not strong for the simple reason that its 
contribution to the fund will be. comparatively 
very much less than from another Province 
like Madras. While the production in Madras 
may be only half of Bengal’s, nearly 62 per 
cent, of that production comes to mills and so 
become subject to the cess, whereas, only 16 
per cent, of Bengal’s production comes to the 
mills. The table below gives the average rice 
acreage and production during the last four 
years, and gives an idea of the relative im- 
portance of the different Provinces with regard 
to their contribution to the rice fund as . pro- 
posed in the Bill. 


Provinces 

Rice area 
in acres 

Rice produc- 
tion in tons 

Quantity 
coming to 
the mills 
in tons 

Amount of 
cess con- 
tributed in 
rupees 



in thousands 


Assam . , 

6275 

1831 

306 

137 

Bengal . . 

23614 

8655 

1380 

518 

Bihar . . 

9335 

2877 

288 

108 

Bombay * . . 

2001 

797 

437 

164 

C. P. Sc Berar 

5769 

1408 

422 

158 

Madras . . 

10517 

4921 

i050 

1144 

Orissa . . 

5027 

1329 

133 

60 

Punjab . . 

1050 

354 

3J8 

119 

Sind 

1329 

448 

405 

152 

United Provinces 

7038 

1783 

125 

47 


If it is conceded that to develop rice research 
in a comprehensive way there should be a 
Central Committee formed with funds of its 
own, the method of obtaining the fund sug- 
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gested in the Bill is the least complicated and 
an equitable one and it is difficult to think of 
a better method. In the case of the Cotton 
Committee, the cess is collected on the bales 
arriving in all the mills and the contribu- 
tion each cotton Province makes to the cot- 
ton fund will depend on the quantity of 
cotton produced by it. Although this figure 
should vary from Province to Province there 
is no special additional representation to Pro- 
vinces that produce more cotton. So long as 
the utilization of the fund to finance schemes 
of research or extension put up by the Pro- 
vinces to the Committee is made to depend 
upon the soundness and practical utility of the 
schemes, the contributions the Provinces in- 
dividually make to the common fund need not 
be a factor to decide the proportion of repre- 
sentation. One would naturally expect that 
Provinces which contribute largely to the fund 
because of the comparatively greater import- 
ance of the crop to them would have larger 
number of problems to tackle for which they 
will seek the financial assistance from the 
Committee. 

Mr. Tyson did no doubt try to answer most 
of the objections raised in his concluding 
remarks and to satisfy the demand that the 
provisions of the Bill should be more widely 
known to the public, agreed to have the Bill 
circulated up to 28th February 1945. It was 
clear from the speeches of Mr. Tyson as well 
as that of the Hon’ble member in charge of the 
Department who also took part in the discus- 
sions, that they would be quite willing to con- 
sider any constructive suggestions to improve 
the Bill. Let us only hope that the re-drafted 
Bill would meet with the approval of the 
Assembly and be passed unanimously when 
next it comes before it as we are sure that the 
formation of the Committee will go a long way 
to improve the present unsatisfactory position 
of rice in the country. 

In this connection it will not be out of place 
to consider briefly the position of rice research 
in the country. The table given earlier gives 
an idea of the relative importance of the rice 
crop to the different Provinces. Taking into 
consideration the major rice Provinces, it was 
only in Madras and Bengal, we learn, that rice 
research formed an important item among the 
activities of the respective Provincial Agri- 
cultural Departments from a very long time. 
Even here, Madras was spending much more 
every year in rice research than Bengal. 
Among Provinces where rice is not such an 
important crop, it was only in Bombay and the 
Punjab definite independent schemes of re- 
search have been in progress. Rice research 
was almost a neglected subject in Provinces 
like Bihar and Orissa, United Provinces and 
C.P. and Berar in spite of the relative import- 
ance of the crop to them until the Imperial 
Council of Agricultural Research came into 
existence. What little has been done in these 
Provinces has been the outcome of the initia- 
tion and financial help provided by the Impe- 
rial Council of Agricultural Research during 
the last ten to twelve years. That an import- 
ant Province like Bihar (third in its rice area 
and production) should have remarked that 


rice was not a commercial crop is regrettable. 
If the past record is any indication of the int- 
erest taken in rice research in some of the 
Provinces, no great developments need be anti- 
cipated if the whole question was left entirely 
to the Provinces themselves. The present 
crisis in the country has more than emphasised 
the necessity for an all-India policy in the 
matter of food production and when once this 
necessity is recognised by the legislature there 
cannot possibly be any opposition coming 
against the formation of a Central Committee 
for this most important food crop. 

While results of rice research already avail- 
able in some Provinces are considerable, parti- 
cularly with reference to breeding improved 
varieties, there is still considerable scope for 
further intensifying it for the country as 
a whole. Before this could be undertaken 
satisfactorily, -a good deal of fundamental 
research on the genetics of the plant is es- 
sential. Similarly, research is needed on 
the physiology and nutrition of the rice 
plant. Exploration of the key regions and 
making use of the wild types in hybridisation 
work which has been so successfully done in 
other countries for other crops has yet to be 
undertaken for rice in India. All these investi- 
gations the results from which would be of 
immediate value to work in the Provinces will, 
we expect, come under the purview of the 
Central Committee to be formed. It has been 
recognised that the centre must take the lead 
in many matters if progress is to be rapid and 
the proposals to institute Central Commodity 
Committees is only a logical sequence of such 
a recognition. The Committee, when formed, 
will not merely be a body to co-ordinate work 
done in the Provinces as was mentioned by a 
member in the Assembly. We expect that the 
Committee once formed will immediately take 
up the question of starting a Central Research 
Station where the different problems of re- 
search mentioned above will be undertaken. 
The results of such research should be of im- 
mediate benefit to the rice-growers. Research 
work on technological side is bound to be of 
use to the milling industry. Besides, on an 
analogy of the Indian Central Cotton Commit- 
tee, the Rice Committee, when formed, can be 
expected to be an authoritative body to express 
any opinion on various matters concerning 
rice for the country as a whole. There is no 
reason for any apprehension that the interest 
of the rice -grower might suffer in the post- 
war period as was mentioned by an opposition 
member in the Assembly. In the working of 
the Indian Central Cotton Committee, we learn 
that every proposal that comes before it is 
always considered from the point of view of 
the interest of the cotton-grower and we may 
be sure that with a greater representation of 
the growers in the Rice Committee, than even 
in the Cotton Committee, their interests could 
never suffer. We hope that the Rice Bill when 
it comes before the Assembly again will be 
strongly supported and passed without any 
further delay as we feel that those who oppose 
this Bill ■ will be unconsciously doing a dis- 
service not only to the rice-growers but to the 
food policy of the country as a whole. 
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INDIAN SCIENTISTS’ DELEGATION 

abroad 

C URRENT SCIENCE (December 1944) briefly 
noticed the activities of ^ the Indian Scien- 
tists’ Delegation in the United Kingdom and 
recorded its arrival in Washington on the 11th 
December 1944. Recent press messages indicate 
that the Delegates had completed their eight- 
weeks’ programme in the States and private 
advice since received expect the Delegation 
back in India sometime during the third 
week of this month (February). 

An extensive tour for the Delegation had 
been arranged by the State Department and the 
Indian Agent-General whereby the members 
visited the leading American Laboratories of the 
Industrial Establishments, the Universities and 
of Government Departments. The general im- 
pression of the Delegation may perhaps be best 
summarised in the words of Sir J . C. Ghosh 
who, at the conclusion of this countrywide tour, 
commented as follows to a press representa- 
tive at Washington: ‘‘The scientific research 
laboratories of the United States appear to be 
the best equipped by men of outstanding abil- 
ity and high distinction. Fifty years ago, young 
Americans of great ability were sent in large 
numbers to scientific laboratories in Western 
Europe for training and research. To-day, 
America is outstanding in the field of scientific 
discovery and the trend is in the other direc- 
tion. We were particularly impressed v/ith the 
research laboratories in the United States’ in- 
dustries. Much of the work done there is of 
a fundamental nature although a considerable 
portion of the work relate to immediate indus- 
trial problems. The equipment in the science 
laboratories and the men in charge of them 
and the funds at their disposal are far superior 
to what we have seen in other parts of the 
world. As a matter of fact, in no laboratory 
we visited was the annual expenditure less 
than five million dollars.” 

It is specially gratifying to learn from the 
leader of the Delegation, Sir S. S. Bhatnagar 
(who told reporters in New York) that the 
Mission was “particularly successful in contact- 
ing big business and in seeing the most advan- 
ced modern research laboratories in the world” 
and that they had “collected information which 
will be of great interest to Indian industry and 
Government”. 

The case for American assistance to Indian 
economic expansion was succinctly put by 
Dr. Nazir Ahmad in his speech at the Lunch 
given to the Delegation by the Advertising 
Club of New York which includes some of 
the most outstanding American industrialists 
and business executives. Dr. Ahmad gave three 
reasons: “First, the world is a small place to- 
day and an undeveloped coimtry remains a 
potential source of economic disruption. If 
developed, it will become a profitable market 
for highly industrialised countries. Secondly, 
India and America have been brought close 
together by bonds of commonly shed blood in 


defence of liberty and human rights. These 
bonds must not be allowed to break. Thirdly, 
the United States recognises the necessity of 
living with the rest of the world as equal 
members of one comrriunity.” 

The successful conclusion of the Mission’s 
visits to the United Kingdom and the United 
State should not blind one to the fact that 
practical results of immediate consequence to 
Indian science and industry will depend on 
the action taken by the authorities here after 
the Delegates return home. The members 
have had exceptional opportunities of seeing 
what is being done by two of the leading 
Nations in the world in fostering science. They 
have also acquired first-hand knowledge of 
the possibilities of training our own men in 
the renowned scientific institutions of these 
two countries. And they do know in great 
detail the exact requirements of Indian science 
and the lacunae in our scientific organisation. 
It is therefore but natural that great hopes 
should be raised by these visits of the Delega- 
tion. ' May they soon come to fruition! 

These hopes are strengthened by evidence 
pointing that Indian authorities have already 
begun taking action in some directions. Thus 
recently there appeared a press communique 
announcing the outlines of a scheme by the 
Government of India to train 500 students 
abroad in several branches of science and 
technology. Again, Sir A. V. Hill, speaking 
at the Royal Society (31-1-1945) stated that 
“It seems likely that the Government of India 
will set up an Indian Scientific Office in 
London. Possibly even an Indian Scientific 
Liaison Service will be established with its 
headquarters in Delhi, its main overseas office 
in London and branches in other countries.” 

These schemes no doubt cost money. In this 
connection, it is interesting to recall the sug- 
gestion made that part of the Indian accumu- 
lation of sterling in England should be utilised 
for this purpose — the Manchester Guardian 
going so far as to say “ . . . But if Indians are 
wise they will take as much payment as they 
can in coin of knowledge. Education and 
training of Indian research workers and techni- 
cians abroad is an essential condition for the 
success of the great industrialisation plan.” 

The outlook for Indian science thus appears 
to be very bright indeed. Public opinion in 
India was never more keen than to-day in 
reorganising the role of science in contributing 
to the welfare of the country. The money re- 
quired to finance these schemes is, as the 
Manchester Guardian points out, available. 
And, in the best traditions of the international- 
ism of science, the authorities in both the 
United Kingdom and the United States offer 
their fullest co-operation in this matter to 
India. Current Science hopes that the visits 
of our scientific ambassadors abroad will enable 
Indian science to take the fullest advantage of 
these propitious circumstances and formulate 
and translate into action a scheme for the 
planned development of Indian scientific 
research. 
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THE areas of origin OF LOCUST 
FLIGHTS IN THE DIFFERENT 
PARTS OF INDIA WITH REFER- 
ENCE TO THE QUESTION OF 
THEIR CONTROL 

By Rao Bahadur Y. RAMCHANDRA RAO 

TN the course of the Locust Research Work 
carried out during the period 1931 to 1939 
under the auspices of the Imperial Council of 
Agricultural Research in north-western India, 
a great mass of information was collected in 
regard to locust movements in India during 
the past locust cycles. These data are at pre- 
sent under study by the writer at Bangalore 
in correlation with the character of the sea- 
sons, the nature of the rainfall and the prevail- 
ing wind-directions. A detailed report of the 
results of these studies will, in due course, be 
presented for publication. In . the meantime, 
in view of the topical value . of the character 
of locust movements in India, with reference 
to the question of locust control during the 
current cycle, a few remarks on the character 
of locust flights in India are offered in these 
notes. 

Sources of Locust Outbreaks in India 

Cotes (1891) was of opinion that most of 
the Indian swarms originated from the Raj- 
putana desert, though he conceded that in the 
case of flights appearing in north-west Punjab, 
they should have come from breeding grounds 
beyond the Sulaiman Range. Webb-Ware 
(1915), on the contrary, held that the main 
source of the Indian swarms was the Great 
Kirman Desert of Persia. The generally held 
view in the earlier days, however, was that 
the primary swarms came from the west from 
beyond the Indian borders, and remained 
breeding in India for two or more years, xmtil 
they ultimately perished. - - 

Since 1921, when Uvarov (1921) propounded 
his theory of phases among locusts, views 
about the origin of locust swarms have been 
profoundly modified. According to him, during 
times when swarms disappeared, locusts re- 
verted to a solitary phase of life and were con- 
fined to their breeding grounds, but when 
under the influence of favourable weather 
conditions, their numbers were multiplied, they 
again resumed their gregarious phase exist- 
ence. During the period 1932 to 1939, when 
swarms of the Desert Locust were absent in 
most places or occurred in small numbers, in- 
vestigations were conducted in many of the 
locust areas, such as the Red Sea Coast of 
Sudan, north-west India, and French West 
Africa, on the ecology of the locust, as a result 
of which a confirmation oi the phase hypo- 
thesis, was obtained from more than one source, 
and a great deal of additional knowledge re- 
garding the solitary phase locusts has been 
gathered. As against the generally held view 
that solitary phase locusts were non-migratory, 
it has been found that they react to changes 
in the environment more or less like the gre- 
garious phase, and are capable of migrating 


long distances from one rain-belt to another 
with the change of seasons. The transforma- 
tion of the solitary phase into the gregarious 
has been observed to take place in locations 
where . ecological conditions are specially fav-. 
ourable for crowded breeding; and in years 
inaugurating a fresh cy^le of locust infestation, 
there is little doubt that such centres of out- 
break occur over a wide area and that flights 
originating from such places become fused to- 
gether to form locust swarms — ^large or small. 

The General Movements op Locusts in India 
During Years of Outbreak 

Most of the data on locust activities avail- 
able for various past years in India have been, 
after analysis with reference to seasons, plot- 
ted on maps year by year, and as a result of 
a study of these maps, the following inferr 
ences in regard to the sequence of events ob- 
servable in most years during the past locust 
cycles have been drawn. 

1. In the case of most of the past locust 
outbreak cycles, there is a general lack of 
information on locust activities for areas outside 
India and, in fact, even for those within Indian 
limits, in regard to the periods when initial 
outbreaks had been brought into being, so that 
it is not possible to make a general statement 
as to how these are usually caused. From ob- 
servations made durii^ the last swarmless 
interval from India, viz.^ 1932 to 1939, how- 
ever, there is a great deal of evidence to indi- 
cate that the outbreaks in India are set on 
foot by incursions of groups of locust indivi- 
duals produced in outbreak centres situated 
partly in British Baluchistan, and partly (pos- 
sibly mainly) in Iran and eastern Arabia. In 
some cases, these incursions may to a certain 
extent take the shape of regular swarms even 
at the outset. Such immigrant locusts would 
breed intensively in the Sind-Rajputana area 
in case the monsoon rainfall should be favour- 
able, and be able to start a new cycle of 
swarm infestation in the Indian areas, as in 
1926. 

2. Except in years in which, as a result of 
the activity of overwintering swarms, spring 
breeding occurs in Baluchistan and the Pun- 
jab, the season usually starts with the arrival 
of swarms from the direction of Iran in May- 
June. The strong south-west winds prevalent 
at this time of the year generally carry the 
locusts rapidly across Sind into the Rajputana 
desert areas, and often beyond into the Pim- 
jab. United Provinces and Central India, and 
even into Bihar and Bengal. 

3. In the Ganges valley, the influence of 
the monsoon begins to be felt from the begin- 
ning of June, when easterly winds from the 
Bay of Bengal gradually advance westwards 
through the United Provinces into the Punjab. 
With the development of the easterly current, 
most of the swarms reaching the United Pro- 
vinces, Bihar and Bengal are usually swept back 
westwards so .that they tend to become con- 
centrated in western U.P., in eastern Punjab, 
and in Rajputana at the time of breeding. 

4. With the fall of monsoon rains in July, 
egg-laying and breeding begins in the desert 
areas of Sind and Rajputana, and in parts 
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the Punjab and the United Provinces* and the 
new generation of Uh'usIs is renuiy tly 
the end of August or tlu^ beginning of Sep-^ 
tember. If good rainfall should oeeur m 
August and Sej)teinber, tlu' later hatches td 
swai*ms from the west, and soinetma's even 
the new generation of locusts, may breed in 
September and October, and the a<iuUs of sueh 
late broods would be reatly for thght only by 
the end of Octolx'r and during Nm^einher. 

5 With the withdrawal <»f tin* tn< •nsomi 
early in Soptembtn' from norlh-wcvd liaha. the 
Rajputana area and the neighbouring part*. 
the Punjab and the U.P. iH‘eom(* dry art-.e. 
and locusts tend to l<*avt* them. th<» nirectaai 
of their flights being delennnu'd by tite wind 
movements prevalent at the tnm\ 

6. Swarms hrt'd in the Punjab and UP 
areas and in parts of eashs'n lunl matb-ea-d- 
ern Rajputana usually conn' undtn* tin* intluenci- 
of the strong wc^sti'rly winds that di'velop m 
September-Octob(*r in the (Jangetu’ valley, 
and are carried into the llniteti Provinces* Cen- 
tral India and Uu' CNndrul fhatvinces, and 
may often reach Bihar, Hmigal ami Assmn in 
Novembei>I)(‘ceniber. Swanns nstehing the 
southern ))arts c»f C^mlral Indtu and tlu* south- 
western districts of the ('(Udral Provinces are 


often swept stmtluvards ami westwards into 
Berar, Bombay and Hydtu'ahad by the north- 
easterly winds tlial usually prevail m (Jctohei 
and November; and sotm^ may evtm rem-h in 
certain years the northern districts of Madras 
under the intluenee of Uw northerly winds that 
sometimes develop at that time. Some of the 
Rajputana swarms l\y mmth into the Wealern 
India States, Kathiawar ami Clujaral in Oett» 
bor-November, and otherii, mainly from west' 
orn parts of Rajputana, Hy wesiward.s into 
Sind, Baluchistan and western Punjab tiuring 
autumn. 

7. In the case of the second or lute gene- 
ration produced in the Uajpuiana desert art'as, 
the cold weather will have set m by the tune 
the insects assume wings, and owing to tlie 
change in the weatlier conditions, tlu* mge for 
an immediate migration out of the tleseil is 
not so strong as in Sepiemher-Uciotier. Limi- 
ted migration, however, still contmue.s so that 
the desert area in generally clear of Hwarum 
by the middle of winter. 


8, In years of lute breeding, Iiu'gi* nmnbera 
of locusts may be found passing the winter m 
parts of Sind, the Punjab and llie U.P., the 
swarms generally being found in a ouiescimt 
condition, or undertaking ^hort migraUnn.^i 
during spells of warm weather. 

9. Swarms are fciutid In the winter mnnilr. 
m other parts of India also in eertaln yeain. 
e.g., Western India .States. Uihar. Henuitl or 
even in South India, but none of these ever 
breed in these aims. On the other hand, ttmse 
found in the Punjab, Sind and Buluchlstuti be- 
come mature and breed In Rprlng, it tbo sprinu 
rams arc favourable. 

swarms breeding in ttio xprlnu 
months of March-April in northern and cen- 
tral districts of the Punjab, are readrto fly 
by the end of April or the beginning of May 
and migrate with the westerly winds that nre- 
v^il in Majr-June in the Caligetlc valley, to- 
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Map 3 

situation in India for the year 1890, when flights 
reached as far east as Dacca and as far south 
as the Chingleput District in Madras in the 
autumn. 

Past Locust Cycles in India Compared with 
THE Present Outbreak: Effect of Control 
OF Breeding Centres on Swarm Production 

The present cycle of locust infestation in 
India started in 1940, and Dr. Pruthi (1941, 
1944) has given an account of the origin of 
the new cycle and the progress of -the infesta- 
tion up to September 1941 in Current Science^ 
November 1941 (Vol. 10, No. 11) and from 
October 1941 to June 1944 in Current Science 
(Vol. 13, No. 7). As in the course of the study 
of the data on the past locust cycles in India, 
it was found that the work was handicapped 
by an entire lack of information in certain 
cases and by insufficient or doubtful data^ in 
others, it was hoped that the doubtful points 
might be elucidated in the light of the fuller 
data of the present cycle. . With the help of 
the information given in the fortnightly com- 
muniques of the Imperial Entomologist on the 
“Locust situation and progress of control in 
India”, the activities of locusts were, ‘therefore, 
roughly mapped for the years 1940 to 1944 for 
purposes of comparison with similar maps pre- 
pared for important years of past cycles. 

On comparison of the events of past out- 
breaks with those of the present, however, it 
was apparent that it was only in the case of the 
years 1940 and 1941, that locust movements 
were at all comparable with some of the past 
years, for it was only in these two years that 
locust developments in India ran a natural 
course unaffected by any seriously undertaken 
control measures. In 1940, flights radiated in 
autumn from the breeding areas in Raj put ana 
west, north-west, north-east and south-east. In 
1941, spring breeding occurred chiefly in Kachhi 
and Jhalawan. In June-July, locusts appeared 
from the west in several waves of migration 
and flew into Sind, Rajputana and Western 


India States. Good breeding occurred in the 
Thar area of Sind and in parts of Rajputana, 
Lasbela and Western India States, during the 
monsoon months, and the resultant swarms 
spread in October south-east into Central Pro- 
vinces, and southwards as far as .Belgaum 
District in Bombay and Bellary District in 
Madras (vide Map No. 2, 1941). 

On the other hand, during the years 1942, 
1943 and 1944, locust activity was more or less 
normal so far as spring breeding and spring 
flights were concerned. From May onwards, 
swarms from the west from beyond the Indian 
borders migrated every year into Sind and Raj- 
putana, and in 1943 reached as far east as 
Bihar by June. There was intensive breeding 
in the desert areas of Sind and Rajputana after 
monsoon rainfall, but autumn flights were 
conspicuous by their paucity, especially during 
1943 and 1944 (vide Map No. 3, 1944). This 
circumstance can be attributed solely to the 
progressively more efficient and well-organiz- 
ed control measures adopted since 1942 in the 
Sind-Rajputana areas as well as in other pro- 
vinces where summer breeding occurred. 

An examination of the locust movement maps 
of some bad years of past outbreaks — for in- 
stance 1878, 1889, 1890, 1901, 1903, 1929 and 
1930 — would show that as a result of heavy 
summer breeding in Rajputana, the Punjab and 
the United Provinces, swarms had spread during 
the autumn of these years as far east as Bengal 
and Assam, and south as far as the northern 
districts of Madras. The relief from locust 
depredations afforded to the Provinces and 
States situated east and south of Rajputana 
during 1942, 1943 and 1944 should, therefore, 
be ascribed to the efficiency of the control 
measures carried out at the right spots under 
the direction . of the Locust Control Organiza- 
tion of the Government of India. 

Even in the case of the spring and early 
summer flights, there is no doubt that the con- 
trol operations undertaken in ‘ Baluchistan, 
and parts of Oman and Iran and in the Pun- 
jab, had apparently gone far towards limiting 
the number of spring flights from the west 
into India, but as the greater part of the 
flights from the w’est had presumably been 
derived from spring-breeding areas in Iran 
and Arabia (possibly even further west from 
the Red Sea areas), the question of a more 
thoroughgoing solution of the locust problem 
in India has assumed an international aspect 
and is clearly dependent on an organisation of 
control on an international basis. 


1. Cotes, E. C., JL Bomb. Nat, Hist, Socy.^ 1891,6. 
242-62. 2. Pruthi, H. S., Curr, Science^ 1941, 10, 

No 11. 3. — , Ibid., 1944, 13, .N’o. 7. 4. Uvarov, B. P., 
BttlL Ent, Res., Lou ion, 1921, 12, 135-36. 5. Webb 
Ware, F. C., Agr. Jl. Lidia, 1915, 10, I 9-U6. 

Note . — The cost of printing this contribution has been 
defrayed by a generous grant trom the Rockefeller Founda- 
tion for the publication of results of scientific woik made 
. to us thro'^gh the kindness of the National Institute of 
Sciences, India. — Ed. 
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THE NEW SYMPATHOMIMETIC 
BASES 

INVESTIGATIONS centering roimd the sympa" 
^ thomimetics have lent themselves to almost 
rigorous interpretation and made possible the 
theoretical prediction of the probable physio- 
logical properties of a related member fulfilling 
the structural specifications for sympathomi- 
mecity. Nevertheless, these studies have been 
mostly restricted to members of the benzene 
series. Since .the classical researches of Barger 
and Dale (J. Physiol., 1910, 41, 19), in 1910, 
no systematic efforts appear to have been made 
to explore the sympathomimetic potentialities 
of the higher poly- and hetero-cyclic ring 
systems. Rajagopalan and Venkatachalam 
(Proc. Indian Acad. Sci., 1944, 20, 175) have 
now biologically examined twenty-one com- 
pounds, severally derived from the benzene, 
naphthalene, acenaphthene, phenanthrene and 
isoquinoline nuclei. These compounds possess 
the accepted chemical configmations for sym- 
pathomimetic activity; their synthesis had 
formerly been reported by Rajagopalan 
(J. Indian Chem. Soc,, 1940, 17, 567; Proc. 
Indian Acad. Sci., 1941, 13, 566; 14, 126; 1944, 
20, 107). The results obtained by Rajagopalan 
and Venkatachalam are interesting since they 
afford an insight into the fundamental relation 
between constitution and pressor action' parti- 
cularly of the • naphthalenic compounds. The 
rules governing the qualitative and quantitative 
relation between structure and pressor action 
of benzenoid sympathomimetics appear to 
apply to members of the naphthalene series 
only to a limited extent. The substitution of 
the benzene nucleus of well-known vasocon- 
strictors by the naphthalene ring usually re- 
sults in considerable increased action, but this 
rule has an exception. The generalisation of 
Madinaveitia (Bull. Soc. China., 1919, 25, 601; 
Anal. Fis. Quim., 1920, 18, 66) that such sub- 
stitution augments the activity by over forty 
times consequently receives only limited sup- 
port. The postulate of von Braim (Ber., 1916, 
49, 2645; 1917, 50, 63) that methyl amino 
hydrindene owed its high activity to its being 
doubly a i? -phenyl ethylamine seems inade- 
quate in view of the feeble activities now evin- 
ced by a number of bases which may be con- 
sidered ^-phenyl ethylamines many times over. 
While the naphthalene and acenaphene nu- 
clei are equal and about seven times as 
active as the benzene ring, the phenanthrene 
ring is only twice as effective as benzene sym- 
pathomimetically. New potent pressors appear 
unlikely to be encountered in the benzene, 
phenanthrene and isoquinoline ring systems, 
but the naphthalene series appears promising. 
The active pressor amines of the naphthalene 
series revealed in a more recent study of Raja- 
gopalan and Venkatachalam (Current Science, 
1944, 13, 232) are j5-l :l'-dinaphthyl, ^-hy 

^roxy ethylamine, 2- and {I, 1-naphthyl, 


i?-hydroxy ethylamine, i«J-amino, a-acetonaph- 
thone, and /S, 1 -naphthyl ethylamine. Whether 
any of these are likely to find a place ulti- 
mately in medicine, by virtue of advantages 
they might possess over the sympathomimetics 
now in usage in the matter of less toxicity, 
more prolonged action, etc., can be settled only 
by their detailed pharmacological examination. 
There is no doubt that the sympathomimetics 
constitute a fertile field for further explora- 
tory work by the organic chemist in collabora- 
tion with the pharmacologist. 


OBITUARY 

PROF. J. K. CATTERSON-SMITH 

all his friends in India and particularly 
to his old students of the Indian Institute 
of Science the news of the passing away of 
Professor Catterson-Smith must have caused 
great sorrow and to many of them it must 
have come as a personal loss. 

Professor Catterson-Smith came to' India in 
1922 when he was appointed to the Chair of 
Electrical Technology at the Indian Institute of 
Science, Bangalore. The eight years of his 
stay were marked by considerable expansion 
of the Department, particularly the introduc- 
tion of the High Tension and Radio laborato- 
ries, which can stand comparison with most 
other laboratories of similar type in other parts 
of the world. He was the Founder and Presi- 
dent of the Electrical Engineering Society for 
eight years running. Electrotechnics, the only 
journal in India devoted to Electrical Engineer- 
ing, owes its origin to his zeal and enterprise. 
In recognition of his services the Honorary 
Fellowship of the Indian Institute of Science 
was conferred on him. 

Professor Catterson-Smith left India in 1930, 
having been appointed William Siemens Pro- 
fessor of Electrical Engineering at King’s Col- 
lege, London, which post he held till his death. 
In addition, owing to war conditions, he spent 
the last five years with King’s College, at the 
Bristol University. Professor Catterson-Smith 
was an admirable teacher and his lectures were 
greatly appreciated by all his students. 

Professor Catterson-Smith was an ardent be- 
liever in the industrialization of India and 
always showed genuine interest in the develop- 
ment of Indian resources. Many factories owe 
their origin to his initiative as for example the 
Government Porcelain Factory, Bangalore. 

Professor Catterson-Smith was extremely 
courteous and sweet-tempered and succeeded 
in winning in a remarkable degree the affec- 
tion and admiration of all who came into 
contact with him. 

In his death the world has lost an able engi- 
neer, India a sincere friend and his students a 
great teacher and guide. 
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INTERACTION FORMULA^: IN 
ANALYSIS OF VARIANCE 

1. 'I'iit: meihcHis adt^pted by J. O. Irwin 
iJ H.S.S,, VoL 94. UKU) in proving some of the 
main furmubr in Atialysia of Variance indicate 
that he has missed th<* proper method of ap- 
prtnieh to these* formula*. We propose to point 
out here an exlr<*mely simple method of deriv- 
ing tht*m from a repeated application of the 
elementary result 

S n (i^) S (X " x)®, 

which we rewrite 

Sfx^) ■- S(^'^) 5t)\ (1) 


In Irwin‘s notation for a set of three-way 
variates whit*h may he grouped aceord- 

nw Ut U’:. r*s, re’s (arM's, (ete)*s and (urn ) h. 
we‘ grt. bv appivmg (!) t<» the various groups 
intt/\v)juh tin* aggrrgute of .r's may be sub- 


tltvalrtb thr 

fiiUnwing rcMiUs: - 


S (.r,, X F S bCwt'M' 

i.. 

f S ix , x\^ 


X. X . X .* 


X, -i-)^ S Xl^ 

' N (•rstfjM- 

X. .f » i -IX)* 


Sli-.. -r,. xi* 

S(.r„. X ... X.,- * X)* <•>) 

S(x.., X.. X.. 'i>* S(X,.. X..„ X) 

-8 lx.,. X...1.I- 

Six.,, x.,.-x.,. x.r.>* S(x..« X..„iX X...)* 

S{x... ■ X-. ■ x... ’ x..,r i.iv 
X«. *)* 


which last is the sum of squares for second- 
order interaction. The summation extends 
over all tlie variates Xuvw^ It is assumed that 
each r-way sub-group of the same kind con- 
tains the same number of elements, (r = l, 2). 

2. If the suHlxcs u, v, w refer respectively 
to rows, columns and treatments of a Latin 
Scpian*, the formula for interaction in a Latin 
Siiuan* design i.s obtained by adding (2), (3) 
and (4) aboyo, in the form 

S - S (d5u.. 'X)*~S (x.t,.-x)^ 

'-"S (x..,t,”"x)^ 

«S (Xmuo-x«.. x.„. -x..,o4-2x/^^D, (say) (8) 
If Xip be any particular variate, then 

^ S i XMt)M)”“X)t«« X.u. X..H1 l '2x) 





^X.^Hf 1 

2 

\bXi^K 

hXijk 


bXijk 



S {xiik-xi..-x.j.-x..k I 2x); 


since the expression 

ixpK X{.. x.j.--“X..fc i 2x) 

vani.shes when summed over either the i-th 
row or the j-th column or the Ic-th treatment, 

Maluiruja’s College, 

Mysore, A. A. Kkishnaswami Ayyangar. 

September 16, 1944, 


SATURATION IN THE LIGHT-EFFECT 
UNDER ELECTRIC DISCHARGE 

'niAT the magnitude of this phenomenon, viz., 
a current decrease Al due to irradiation, in- 
creases at first rapidly and then slowly as the 
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light-intensity I is increased progressively, was 
observed earlier;i>2,3,4,ry,8,9 as also its pronoun- 
ced occurrence in a chlorine-filled discharge 
tube of the full- or the semi-ozonizer type 
owing to the large surface exposed.^ Subse- 
quent results were interesting for to 

more than one light-source used simultane- 
ously. 


GRSEN FILTER 




Ll 

Fig. I 


The glass ozonizer, kept at the axis of a 
rectangular box with movable side-shutters 
(S in Fig. 1) could be irradiated by one or 
more of 200-watt incandescent bulbs Li, Lo, 

Lj.. At 10 kilo-volts (r.m.s.), At corresponded 
to 29 per cent, with L, alone; with L-, -f Lci 
used simultaneously, Ai increased to 32 per 
cent.; it was 35 per cent, and 36 per cent, due 
to the combined irradiation from three and 
four bulbs respectively. Thus, for about a 
fourfold increase of I, the light-effect rises 
from 29 to 36, that is, by 24 per cent.; corres- 
ponding to the final 100 per cent, rise in I, 
that in Ai is only 3 per cent. These results 
reveal an approach to saturation or some limit- 
ing condition. They cannot be ascribed to any 
‘fatigue’ effect familiar in photo-electric phe- 
nomena, especially since restoration of the 
discharge current to its original value in dark 
after shutting off the light-source at any of the 
above stages of intensity-variation, was com- 
plete and sensibly instantaneous.i’2,3 

Light filters (glass) fixed as shown in Fig. 1 
enabled observations of Ai due to exposure in 
one or more parts of the spectrum. The light- 
effect under the unfiltered, i.e., the white light 
(3700-7800 A) using L^ was 29 per cent.; in 
the filtered blue (4120-4960 A) , green (5100- 
5780 A) and red (6000-7300 A) , Ai was 28 per 
cent., 6 per cent, and 3 per cent, respectively. 
The light-effect due to L,’ + Lo used simulta- 
neously almost . equalled that due to the direct 
white (i.e., unflltered) from Li combined with 
t;he filtered blue from Lp. Thi§ is in agree- 


ment with the earlier results that the light- 
effect of the blue component is almost equal 
to that under the unflltered white especially 
at large I due, in part, to saturation. Further- 
more, Ai produced under blue (or white) 
showed no appreciable increase when irradiat- 
ed in .addition, in the green or/and in the red. 
Similarly, Ai due to green (using L.^ and the 
filter) was but slightly increased, when irra- 
diated simultaneously with the red (L^ and 
the filter). It is generalised that, presumably 
due to saturation, the light-effect by simulta- 
neous irradiations in different spectral regions 
is less than the sum of the corresponding Ai 
produced separately. It is remarkable that 
this deduction holds for such widely separated 
regions of the spectrum as the visible and the 
X-rays. 

The above facts are in striking contrast with 
these characteristic of the classical photo-elec- 
tric effect, not only in the sense that it entails 
a conductivity rise but also because the magni- 
tude of the former is affected markedly owing 
to a simultaneous irradiation in the long-wave 
region. Thus, for example, in certain cells 
containing composite surfaces, exposure to the 
infra-red decreases the photo-electric effect by 
50 per cent.‘» In numerous cases of photo- 
conductivity (the volume or internal photo- 
electric effect), however, a simultaneous expo- 
sure in the red or infra-red is known to in- 
crease^ the conductivity by over 100 per cent. 
This is attributed to a motion towards the 
cathode of the positive ions left as ‘space 
charge’ during the primary irradiation of the 
crystal. Such a mechanism cannot hold appre- 
ciably for the present phenomenon, which is 
produced predominantly in a gas under elec- 
tric discharge. The above type of influence on 
the gas-solid interface presented by the con- 
tainer walls is, however, not unlikely, since 
the nature of this interface and its immediate 
neighbourhood are an important determinant 
of Ai- It may also be emphasised that in 
notable contrast with especially the surface 
photo-electric effect, in vacuo, the non-linear- 
ity of the Ai-I relationship — almost invariably 
the curve is concave to the I-axis— establish- 
ed over a wide range of conditions studied in 
these Laboratories, can now be taken as a 
general characteristic of the present phenome- 
non. This together with the finding that Ai 
is markedly sensitive to pressure changes of 
the excited gash2,4 suggests, that secondary 
effects perhaps of the collision type are super- 
imposed on a primary quantaic change in the 
occurrence of this phenomenon.i>- 

Benares Hindu University, 

Chemistry Department, S. S. JosHi- 

November 1, 1944. 


1. Joshi, Presu Add., Chetn. See., Indian Sci. Cong., 
1943. 2. — B.H.U. Jou/n., 1943, 8, L^9. 3. — , Lnrr. 
Set., 1944, 13, 253. 4. — and Deo, Natnre, 1943, 151 , 
661. 5 . Curr. ScL, 1944, 13 , 273. 6. Olpin, Phys. 

Rev., 1930, 36 , 376. 7. Gudden and Pohl, Zeits. f. Phys., 

1924 20 , 14. 8. Dfco, Curr. Sa\. 1944, 13 , 44. 9. 
Joahi and Deo, Nature, 1944, 153 , 434. 
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USE OF EVERS’ MODIFIED BELLIER’S 
TEST FOR DETERMINING PER- 
CENTAGE OF ADULTERATION OF 
SESAME OIL WITH GROUNDNUT OIL 

Sesame (til or gingelly) oil is used as princi- 
pal edible oil in Gujarat and Thana District 
and groundnut oil is a common adulterant of 
this oil. After the introduction of The Bombay 
Prevention of Adulteration Act, we had to 
experience a great difficulty in ascertaining the 
percentage of adulteration of sesame oil with 
groundnut oil. Unless the proportion of adul- 
teration with groundnut oil is determined in 
sesame oil samples, the Court of Law does not 
accept the validity of the certificate, the reason 
being that the Text of Certificate as laid down 
in the Act, requires that the percentage of 
foreign ingredient in a particular article of 
food must be stated in the Certificate and hence 
the certificate stating only the fact that “the 
oil sample is not genuine” is liable to be re- 
jected by the Court and this has happened in 
some cases under this Act. This led us to 
apply Evers’ modified Bellier’s Test (for as- 
certaining percentage proportion of groundnut 
oil adulteration in olive oil) to ascertain pro- 
portion of groundnut oil adulteration in sesame 
oil. This test is very convenient and reliable 
for routine work if turbidity temperatures are 
carefully observed. We carried out a series of 
experiments by taking a number of samples 
of pure sesame oil and mixing them with 
pure groundnut oil in definite percentages and 
determined the turbidity temperatures corres- 
ponding to the different percentages of ground- 
nut oil present in sesame oil. The experimental 
procedure is the same as outlined in Evers’ 
modified Bellier’s test {vide Tech. Handbook of 
Oils, Fats and Waxes, Vol. II, p. 140, — ^Fryer 
& Weston, 1920). The following are the com- 
parative results of turbidity temperatures re- 
corded by Evers with respect to percentage of 
groundnut oil present in olive oil and those 
recorded by us with respect to the percentage 
of groundnut oil present in sesame oil. 

Approximate percentage of Groundnut Oil 
present corresponding to Temperatures 
of Turbidity (Evers) 


OIL 

Turbidity Temp. 

Olive 

11-8-14-30C. 

+ Groundnut 5% 

lS-9-17°C. 

„ „ 10 % 

19-8 

20 % 

2V7 

„ 30% 

20-2 

„ „ 40% 

31 .5 

„ . 6>’% 

33.8 

„ co% 

3.5-3 

, 70% 

36-6 

, „ 

38 0 

,, 00% 

39-3 

Arachis 

40- 0-40 -8 


Percentage of Groundnut Oil present corves^ 
ponding to Temperatures of Turbidity 
(our results) 


OIL 

T urbidi ty Temp. 

Sesame 

lo-O - 16-0 

+ Groundnut 5% 

17*5 

,, „ 10% 

19-5 

„ 20% 

22-0 

„ 30?4 

24*5 

„ 40% 

27-5 

IS I* 00% 

30-5 

60% 

32*5 

„ 70% 

34*5 

80% 

35*5 

„ 90% 

37*0 

Arachis 

38-0 - 38*6 


The chart of the above results if plotted en- 
ables the analyst to determine the percentage 
of adulteration with groundnut oil in sesame 
oil very accurately. The turbidity temperature 
of groundnut oil (obtained by ether extraction) 
is 38° *0-38° *5 C. The above variations in the 
tmrbidity temperatures may be due to varia- 
tions in the composition of different fatty acid 
glycerides in oils of different climatic regions. 
The test is useful only when groundnut oil is 
the only adulterant in sesame oil. As regards 
other oils further work is under progress. 

Public Health Laboratory, C. M. Desai. 

Borough Municipality, A. H. Patel. 

Surat, 

December 6. 1944. 


INVESTIGATION OF NEW PLANT- 
LARVICIDES WITH SPECIAL 
REFERENCE TO SPILANTHES 
A CM ELLA 

Malaria- Control in India as elsewhere consists 
essentially in the elimination of the malaria- 
carrier anopheline mosquito, which is achieved 
with comparatively more . ease and success by 
destroying it in its larval stage with the use 
of larvicides. The only effective mosquito- 
larvicidal plant, apart from synthetic larvi- 
cides, known and used uptil now is Crysanthe-^ 
mum cinerarifolium, popularly known as pyre- 
thrum. We undertook to investigate the mos- 
quito -larvicidal properties of some select plants 
which are popularly known to possess some 
insecticidal properties. 

To start with, water and alcoholic extracts 
of the different parts of the plants were tried 
to see their effect on anopheline larvae. If 
promising results were obtained, the plant was 
subjected to a detailed examination. The fol- 
lowing plants were investigated: — 

(1) Berries of Duranta plumieri (N.O. Ver- 

benaceae) . 

(2) Leaves and stems of Ipomcea murioata 

(N.O. Convolvulaceae). 

(3) Stems of Berberis aristata (N.O. Berheri- 

daceae) , 



Leiiers to the Editor 


38 


r Current 
[ ScU‘m-i- 


r4) Stems of Acorus calamus (N.O. Aracem). 

(5) Leaves and stems of Aristolochia bractc- 

ata (N.O. Aristolochiacem). 

(6) Seeds of Butea frondosa (N.O. Papilio- 

(7) Flowers and leaves of Spilauthus acmclla 

(N.O. Compositae). , , 

The first four plants had either no lethal 
effect or were feeble in action. Durranta is a 
co^only used hedge-plant and Dr. Manson' 
sSsted that the alkaloid in the berries was 
nSly the toxic factor. We have extracted 
the alkaloid and found it to be possessing a 
negligible toxicity. , , 

Aristolochia bracteata and Butea frovdosa 
showed a fairly good action. The prelinainary 
trials with alcoholic and water extracts of 
Butea frondosa having proved rather encourag- 
ing the petrol extract was tried and was found 
to be effective in a concentration of 1 per cent. 

in W 3.^01* 

Spilanihes acmella,— The fresh flowering 
of this plant were extracted with ether. The 
ether extract was yellowish in colour and pro- 
duced a highly tingling sensation on the tongue. 
The extract is insoluble in water but is easily 
soluble in boiling alcohol, cold benzene or sol- 
vent naphtha. The larvicidal property of the 
extract was studied quantitatively as follows: 
100 mgs. of the extract was dissolved m 5 c.c. 
of alcohol with 100 mgs. of pure castile. soap 
and this solution was poured into one litre of 
water with shaking.' The suspension of the 
extract thus formed, was stable enough for the 
work. This suspension was diluted with the 
required quantities of water to give the differ- 
ent concentrations used in the experiments. 
Controls, containing equivalent quantities of 
alcohol and soap in the same concentrations 
used, were also kept. These controls did not 
show any effect on the larvae over 24 hours of 
observation. These suspensions and controls 
were kept in beakers and 10 anopheline larvae 
were kept in each. All the larv^ used in the 
experiment were fresh, obtained from the same 
habitat and were of the third or the fourth 
stage. The larvae in suspensions of the mate- 
rial, first showed a stage of irritation with 
brisk movements, later on lost their activity 
and were unable to reach the surface. The 
time was noted when all the larvae lost their 
capacity to reach the surface and is indicated 
in the following table under the heading as 
“The time required for the loss of capacity to 
float”. The time taken by all the larvae for 
complete death is also noted and is given in 
the table. These experiments were repeated 
several times with closely similar results. It 
is evident from these experiments that the ex- 
tract of Spilanthes acmella is lethal to anophe- 
line larvae even in a dilution of 1 in 100,000. 

Table I 




Time requi-ecl 

Time 


Concentration 

for the lo>.s of 

required for 



capacity to float 

death 

1 part in 10.000 of water 

6 minutes 

40 minute .s 

1 

„ , 25.000 

15 ,, 

320 „ 

1 

„ „ SO.O'O 

25 „ 

180 „ 

16 hr?. 

1 

„ 100,000 „ 
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Choniical inve.sUgation of this plant is in pri> 
giv.^s aiul .s{)iiantho!“ has btHm isohittnl aiui 
idontilhd in the other oxtract. Spilanthol wok 
isolaUul earhts* by Japanese wtn-kors from 
Spilatitlics alVTdcva or Ami*riran pura-eros'- 
Tlu‘ etlus* extrac’t an treatment with flti 
cent. aU'tilioI preripitatc^s u largt* anunint 
waxes and stiTols whieh have no aeliiJii “u 
larv;e and also have no tingling taste. 'riie 

alc'i)hul-solubU‘ mati'rial lias a tingling tast*' 
and about two-thiixls of it is spihmthoh whieh 
apptsirs to be tlu^ main aelivt* eunstitutmt. 

A patt'nl regarding the \iso of this extrael 
as larvieide has boon applied for. 

We take this opportunity to express our 
heartfelt thank.s for tlu^ .supply of flowers to 
Prof. L. S. S. Kumar, Keonomie Botani.st to the 
Government of Homhay, without whose help 
and co-operation it vvouhl have* been impossible 
to carry out tliis wairk. 

Fiadhca* work is in progre.ss. 

Ch K. Pr.Na.HK. 

N. L. PHAl.NmAa 
n. V. Hinm:. 

Maharaja Prulap.sinh Chemical Lab., 

Sir Parashurambhau College, Poona, 
and 

Indian Drugs Res. Assn.. Iknma. 

December 0, 1944. 
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ACTIVITY OF SULPHANflLYL 
BBNZAMWE AGAINST TYPE I 
PNEUMOCOCCAL INFECTION IN MICH 
(A Preliminary Note! 

In a previous paper (Bose and Gliosti, 1944 ) it 
has b(H'n noU‘d that after oral adminiatratlop In 
mice, sulphanilyl-ben/.amide gave rise to a 
fairly high blood concentration with low per- 
centage of conjugation, and miilntiilned ii nmre 
steadier level than aulphanilamidc. Further 
work on its urinary excretion (Ikw and Gho«h. 
1944) in human voluntceni, has also shown It 
to be rapidly elimiriaied tlirough the system. 
Brownlee and Tonkin ( 1943 ) have alrcaciy ob- 
served its bacteriostatic effects in xHtra against 
the intestinal pathdgenH. Considering Its high 
systemic absorption and rapid urinary cxcre- 
ikm, it was considered to be of interest to 
study its effect against ccrtiiin eoccfil infections 
of the body. The present paper deals with 
the result of treatment by sulphanilyl-btu^:i:ii- 
midc against Type I pneumococcal infection In 
mice. 

Experimental 

The technique employed In aHsesilng the 
therapeutic activity of the drug was essen- 
tially the same as described by Bose et al 
(1941) in a similar paper on sulphamethylthla- 
zole. The drug was fed to mice in a 5 per 
cent, aqueous solution of pH ca 8*2. The ani- 
mals used weighed 20 to 22 gms. The activity 
of the drug was compared simultaneously with 
that of 2- (p-amino-benzene sulphonamldo ) - 
pyridine, which was taken m a standard. Two 
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Effect of treatment of sulphanilyUbenzamide and sulphapyridine on mice (average weight 
2U f/nus*. ) infected with pncumococcuLS Type I 

Intecini^ 0*2 c,e. of 10 ** dilution of an lO-hour serum broth culture. 

Number of mice in each group = 20. 


I 


D.iv> <4 

ohHcrv.ttioti 

( houp A , t oiurtd j 

j (Jiouj) 11, .Suli)hupyrii|int* j 

(Jroup (!, .Sulphanilyl 
l>t‘n/.auu le 

(h'oup D, Sulphanilyl- 
bcn/iunldt! 

.liiM 
infri tion 

Dead ; 

jS\n\ iu‘tl ' 

1 n.iily 
, dost* 1 vtl 

1 itrad 

.Suivivrd 

Daily i 
doHcfcd 1 

Dead 

.Survlvtil 

Daily dose 
fed 

1 Deud 

Survived 

1 

0 i 

20 

20 iiiK. 

0 

20 

20 mg. 

0 

20 

1 

30 mg. 

0 

20 


10 ! 

10 

2d „ 

0 

20 

20 „ 

0 

20 

30 „ 

0 

20 

5 , 

u 

0 

20 . , 

1 

19 

20 

0 

14 

30 , 

0 

14 

4 

0 1 

I 0 

20 .. 

0 

. 14 

20 

18 

2 

31) , 

0 

14 

^ i 




0 

U 


19 

1 


10 

10 

0 1 

1 



7 

n 


20 



10 

4 

7 




9 

11 





17 

3 

8 

J 

1 

1 

1 

i 


j 

9 


1 

i 



17 

3 


Average ■ 

vivsil l‘H 

(niUJt. 8) 


(hO 


2-sr> 


4-4 


sets of dost^.s, once daily, were employed in the 
ca.se of .sulphanilyl-berr/amide and a single set 
in ca.se of sulphapyridine. The drug given at 
each administration and the number of ani- 
nuds used with each dose arc stated in their 
respective protocols. 

The organism for producing the infection 
was a strain of Type 1 pneumococcus, the viru- 
lence of which was maintained by repeated 
passage in mice. Previous to experiment, the 
virulence of the strain was so much enhanced 
that 0*2 c.c. of a 10 ^ dilution was suHlclent 
to kill the animals in 48 hours. This was 
taken to be the minimum lethal dose. The 
dose used for infecting the animals was 
0*2 c.c. of 10 dilution of an 18-hour scrum 
broth culture, which contained about 1,000 
M.L.D.s. The animals were injected intra- 
peri toneaily with the infecting dose half an 
hour before commencing the treatment. The 
observation was continued for a period of 
<‘ighl days, and the animals, dying on a day, 
wen* all suhjeeU'd to ))OHt-mortem examina- 
tions. CTultures of lu^art blood in all these 
animals wt*n* po.sitive for pneumococci. The 
uvtn'age .survival Unu* as given in the table, was 
caleulalt'd by totalling the number of days 
survived by i‘aeh mouse and then dividing by 
the mimhev of animals u.scd in each investi- 
gation according to the procedure followed by 
Whitby (1937). 

Discussion and Conclusion 

Prom a statistical analysis of the average 
survival time and the mortality rates (vide 
Table) it i.s evident that the lower dosage of 
sulphanilyl-benzamide does not give any signi- 
ficant protection to mice infected with a highly 
virulent strain of pneumococcus Type I. But, 
on the other hand, it is being found that the 
difference between the survival time of mice 
treated wdth the higher dosage (30 mgs. dally) 
and that of the untreated controls is certainly 
significant. This is also apparent from the fact 


that a certain number of mice were fully pro- 
tected up to the period of observation with this 
dose, while there were none with the lower 
one. Of course, the drug is far behind in 
activity when compared with sulphapyridine, 
where a higher rate of average survival time 
and a larger number of fully protected animals 
are found. It can, thus, be concluded that 
contrary to sulphanilamide which has no pro- 
tective action against Type I pneumococcus, 
sulphanilyl benzamide possesses a definite anti- 
pneumococcal activity, though inferior to sul- 
phapyridinc. 

It remains, however, to be seen whether this 
widening of activity possessed by this substi- 
tuted sulphanilamide derivative is in any way 
directly related to the substitution of So., NH., 
radicle; or whether the breaking up of the 
substituted molecule inside the body into p- 
amino-benzene-sulphonamide would be the 
cause of such activity. 

SUMMAHY 

1 . Sulphanilyl-bonzamlde, when administer- 
ed in higher dosage (30 mgs. daily for four 
days) to mice, infected with pneumococcus 
Type* I, possesses a definite anti-pneumococcal 
activity a.s shown by an increase in survival 
period and a certain percentage of fully pro- 
tected animals. 

2. The activity of the drug, in comparison 
with sulphapyridine, however, is less. 

Bengal Immunity Research 

Calcutta, A. N. Bosk. 

December 8, 1944. J. K. (Iiiohii. 
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ON SOME PECULIAR SPORES IN 
DJJMORTIERA HIRSUTA 
REINW. BL. et NEES 

While examining the teased material of a spo- 
rogonium of Dumortiera hirsuta from Kodai- 
kanal on the Pulneys, the author found among 
the normal spore-tetrads a group of five spores 
attached end to end in a row (Text-Figs. 

1 and 4). These spores were quite mature 
and had a thick brown wall with the character- 
istic sculpturing of the normal spore. Of the 
five spores, one was very large — about twice 
the size of the remaining ones. This large 
spore when focussed to its centre, showed a 
very faint transverse line, as if the protoplast 



Text -Fig. 1. Abnormal “ spores?,” X 660, 
Text-Fig. 2. Normal spore-tetrad, X 660. 
Text Ficr A single ripe spore, X 680. 



Text-Fig. 4. Photoimcrograph ‘"showing the abnormal 
spores ** anj normal spore-tetrads and elaters, X 320. 
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had just begun to divide but the further pro- 
gress of its division was arrested due to some 
cause. 

The exact significance of this row of five 
spores is not clear. At first sight, it looked 
as though the spore-mother-cell had formed a 
linear tetrad instead of the usual tetrad. But 
the presence of the fifth cell makes this expla- 
nation untenable. The course of development 
of the spores in Dumortiera is as follows. After 
the sporogenous tissue is differentiated in the 
sporogonium, the sporogenous cells become 
very much elongated. Of these some divide 
by transverse walls into a row of cells 
which by further enlargement become the 
spore-mother-cells, while the remaining cells 
do not divide, but develop into elaters. These 
spore-mother-cells ultimately separate from 
one another and form the tetrads of spores. 
The row of five spores referred to above would 
appear to represent a row of spore-mother-cells 
formed by one of the original elongated sporo- 
genous cells. These five spore-mother-cells, 
unlike the normal spore-mother-cells, have 
failed to enlarge and divide into tetrads of 
spores, but have remained still attached to 
one another in a row. Further develop- 
ment of these five spore-mother-cells was evi- 
dently arrested owing to some cause. These 
spore-mother-cells have, therefore, not advan- 
ced very much from their early condition and 
so remained undivided and became trans- 
formed into spore-like structures. 

The question whether these five cells in 
a row are really spore-mother-cells or not 
can be decided definitely only by a cyto- 
logical examination of the plants developed 
from these spores. The plants formed from 
them would be diploid. Unfortunately no more 
spores of this kind could be found for decid- 
ing this point, though a large number of sporo- 
gonia from living material was examined. 

No record of such rows of “spores” appears 
to have been made before in Dumortiera hir- 
suta, or in any of the other members of the 
Marchantiales. It may be mentioned, how- 
ever, that Hofmeister (1862, PI: VI, Fig. 23) 
has recorded in Blasia pusilla a case of two 
spore-mother-cells being held together. But 
each of these two spore-mother-cells, unlike 
in the present case, had already divided and 
formed a tetrad of spores. 

It is my pleasant duty to record here my 
thanks to Prof. M. O. P. Iyengar for his kind 
suggestions and criticisms. 

Department of Botany, 

University of Madras, K. S. Srinivasan. 

December 10, 1944. 


1. Campbell, D. H., The Structure and Development of 
Mosses and Ferns (Arche^omatcs), 1906. 2. — , “ Studies 

on some Ea.st Indian Hepathse, Ann Bot., 1918, 32, 319- 
338. 3 Hofmeister , On. the Gertninadon, Development 
and Fructification of the Higher Crypfogamia and on the 
Fructification of Coni feroe, Roy. Society, London, 1862. 
4. (O* Hanlon) Sister M. Ellen, ‘‘ Comparadve Morpho* 
losfv of Dumortiera hirsuta ”, Bot» Gaz., 1934-36, 96, 
164-64. . 
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.v«. 1 

FeU. i;H5 I 

EASTERN LIMIT OF THE 19« 
SWARMING OF THE DESERT LOCUST. 
SC/ttSTOCKMCA GHKGAtitA (FORSKALl. 
IN INDIA* 

fiiCiiii' (HH-li iijt:. .-.tiitini I'jittia (hit. 25' 

'H'N, linii-! Mf'i If’Ki Hi lUhar an tiu* most 

«',i'tirii4 liitltiiii liiiiil by L<k*uhI 

111 

H»*vi‘rii! ftiMnili-i Mr. J. (*. MiikiTji, of 

Kluiiibih, :M IKivmtuiy, tloo^al, brought tti mo 
« iiiiiir ;»|u*t'unru uf Oh* UoNHrt I^icust that ht* 
Itiitl <»n JuiH* ;!fi. UI43, from a swarm 

At lloogiirh «hil ;^4 3tr N., long. 42' E., 

KiiiiUil l-*argiHuin. Ihhiirl, whotv tho swmrm was 
iilim*rvrii «in Uvu tiiivs (Juno 24 and 25, UI43), 
from IIh* H.W, tt» tho N.K. wnthout 
slit|i|iinM at Dtnigarh Mr. Mukorji's spociintm 
w.i‘» of thi‘ f«*u stray intlividualn which, 
iHHvrvor. thii iihghi, ft has boon deposited in 
iho Xuolugirat Stnvry of baba (Reg. No. 1231/ 
Hfii, and is a ty}ii«*al yellowish phaniH gn^garin 
inait* of SrhiatiH^erra gn*iiaria. The* above 
swaiin has idso hi*«ii tnde|H*ndf‘ntIy conhrmod 
ty Itio SulidivisKina! Cancer of Ihsigarh. 

The lh*ogaih record i‘Htends the Patna limit 
bv about niitely tndes farllier east, 

Mr U H llhatui (New Dvlhl) recently in- 
fornu’d nie tfud since tlu‘ publication of 
ITutlu's eoU*, he had information of the 1943 
swarin.'i ri'aching Pothia area (lat. 25 •* 33' N., 
long. KV‘ I5‘K, Uhagahmr District, Bihar), 
which fneans that the Deogarh limit is extend- 
ed t>y ‘.stime thirty miU*H to the c^nst, Deogurh. 
he»wevei\ i‘i‘miiins the most .southern point of 
the eiiHtinn limit nniched by tht* Desert Locust 
in um. 

/aiologieal Survey of India, M. I*. Roonwal. 
ihHwmbi*r IS, 11144, 

* riibUHlHil lAph prratiwmoa if th« Dion tot. 

S'lfVry r»f IfiiliA, 

I, ffyllil, M. S.. fVr. Ao'., 1941. 13, 174, 


LAEOB^SCALE APPLICATION OF 
MERCURY FOR PREVENTION OF 
INSECT PESTS IN STORED 
POOD GRAINS 

1 1 was pomled otit hy tht' author* that since 
iet*rcnn’y vapour is the aetivt* reagent in sUTilis- 
ing inneti eggs and killing small larvm, a very 
small cpiantity td mercury is necessary for pre- 
.st-rvation of gram. Vapour pres.suri’s of mercury 
at oiii narv temperatures are very small and the 
uuantdy rVipured to saturate a particular space 
with mt*nntry vapour is also very small; e.g., 

12 mgms. of mercury per cu. metre)^ is the 
et|Uihinnim concentration at 25*’ C., and 
40 mgms. at 35" C. It was also pointed out that 
Since vapour pressure of mercury is a function 
of temperiilure, the point of prime importance 
is the rapid attainment of the etjuiUbrium con- 
centration of mt*rciiry va|Hmr at that tempera- 
ture in thf* space in which the grain is stored, 
A simple way of facilitating this process is to 
disperse the mercury so as to expose as large 
a surface as possible for its evaporation. This 


was achieved by .spreading mercury between 
ribbons of porous paper or converting it into 
V4*ry lint' dust. After making sufficient allow- 
ance for the loss of mercury by diflusion it was 
i*xtHTtc‘d that about one gram of mercury per 
bag of 240 lbs. of grain would suffice to preserve 
it frmn insect attack for about one year (Dole, 
iar. cir.). 

It was also pointed out- that mercury vapour 
is acting as a fumigant and not a.s a contact 
ta‘ .stomach poison, so all mt'uns to conserve 
the mi'rcury vapour would i)r()ve elTective 
against bret'ding of insects. 

Tlu'.se t'xpeclalions were fulhlled in smail- 
.sealt* exiaa'iments and, therefore, they were 
trit'd on a largt'-scale at Kirloskarwadi (Dlst. 
Hatara, Bombay Presidency) in the godown 
owned by Mt‘ssrs. Kirloskar Brothers, Ltd. In 
all 408 bags of different grains were treated 
with the dust and stared for a period of five 
months, i.e., from the end of June to the 
beginning of December 1944. The preserved 
bags consisted of the following grains; — 

Jo war 210 bags, gram 92 bags, wheat 50 bags, 
tur dal 50 bags. Each bag weighed about 200 
to 225 lbs. They were stored in a godown of 
85 ft. V 30 ft. xi5 ft. and besides the above 
bags th(*r(' were about 1,500 bags of untreated 
and Infested grain. Treated bags were kept 
st'parate and an equal number or more of un- 
trcuU‘d bugs were kept a.s control (with the 
exct'plion of wheat) not very Car off from the 
lr(‘aU‘d bags. The bags were arranged so as 
to const‘rvt‘ the mercury vapour as far as pos- 
.sihle. The bags In the centre of the stack 
w<‘re treated with 1 gm. of mercury and the 
outer otu‘H were treated with 5 gms. of it. 
\t the end of live months the bags were 
(‘xumined and the samples from different bags 
w(*re collecttxi and studied. 

Following is the summary of the mean of the 
various counts of the damaged grains: — 


Niimw of iht‘ 
grniu 

CJdghuU 

coiulltion 

(’oiuiition 
ufi(*r irt'iii* 
nnmt of 5 
nnnuhH 

t 'tinditioa 
of tilt* iinuoai- 
t'd gi;un after 

5 niomliH 

(hata 

Sonio c*ggM 
MUMi on iht* 
giain 

Ndt ;i hingUj 
grain bortul 

('onl per t ent, 
grain htilotl, 
homt* with 2 or 
3 holoM 

joWlU 

Slighilv in 

f OH It'll 

3 % grain 
all Of led 

»4 % graiuH 
h'.hul with 

Fomn powtlor 
loimed 

Wlnmt 

Nnt InfccU'tl 

Not a singlo 
gnun afftJLttHl 

- — 

'rui <1 iai 

>» 

n n 

Slight tlumage 

Ht't'u, Homo 
powder ftjrmed 


The gram was infested with eggs of Bruchm 
Chinesis and jo war was infested by Calandra 
oryza% Rhizopertha dominica and Ttiboleum 
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The experiment speaks for itself. If if is taken 
into consideration that the experimental grain 
was stored along with a large quantity of infest- 
ed grain in the godown the results are excel- 
lent. The grain was stored in the months of 
July to November* a season which is most 
favourable for the activities and the breeding 
of many of the insects affecting the stored 
grains. The infested grain existing in the go- 
down was seen to be containing the Calandra 
oryzce, Triboleum castaneum, Rhizopertha do- 
minica, Sitotroga cereallela and Bruchus Chi-' 
nesis. 

It should be noted that mercry is effective 
mainly towards sterilization of eggs and killing 
of small larvae and is not so effective against 
adult insects, say e.g., the Sitophylus pryzcB. 
So the method will prove more useful with im- 
infested grain or grain infested with insects 
which, in adult stage, do not cause much 
damage. If the grain is ^ slightly infested the 
breeding of the insects is stopped, but if it is 
badly infested especially with a pest whose 
adults cause much damage then it is desirable 
to supplement the mercury by some method for 
elimination of these insects; either by killing, 
repelling or by removal by sieving. In a re- 
cent work in this laboratory the mercury 
method is supplemented by a substance with 
insect-repelling properties. The account of this 
insect-repellant will be published in due course. 

I must thank Messrs. Kirloskar Brothers, 
Ltd., for placing at my disposal grain worth 
more than Rs, 10,000 and giving me facilities 
to carry out this large-scale experiment at 
their own cost. 

Fergusson College, 

Poona, K. K. Dole. 

December 12, 1944. 


1. Dole, /. University of Bombiy^ 1943, 11, Part 5, 
118. 2. Dole, K. K., Proc. fnd. Sci. Cong, Agric. Sec., 
Jan. 1944. 


LIFE-HISTORY OF AN ECTOPARASITIC 
BRACONID ON A PSYLLID, 

PAUROPSYLLA DEPRESSA (CRAW) 

While- I was working on Pauropsylla depressa 
(Craw), a gall-forming Psyllid, I foimd the 
larva of a Braconid parasite leading an ecto- 
parasitic life. The life-history of the ecto- 
parasitic Hymenoptera is very interesting and 
worth recording. 

Pauropsylla depressa (Craw) attacks the 
leaves of Ficus glomerata Roxb., and gives rise 
to large, globose galls. Galls are simple and 
unilocular, sometimes several simple galls fuse 
incompletely and form into a compound mass.* 
The Psyllid spends all the developmental stages 
within the gall. After reaching adult stage it 
comes out of the -gall through the lacerated 
opening which is formed on the lower side of 
the lea5. 

The eggs are laid by the Braconid parasite 
in batches of six to nine near the gall on the 
upper surface of the leaf. The eggs are white 
in colour and cylindrical in form. Each egg 
measures about a millimetre in length and 
0*4 millimetre in breadth. 


Current 
Science 

The larvae of the parasite hatch out of the 
eggs after some days and enter the gall cavity 
by boring the tissue of the gall which is thick 
and soft. The larva is almost white in colour, 
cylindrical in shape and both anterior and 
posterior regions are somewhat pointed. There 
are thirteen segments of approximately equal 
length. The mandibles are almost invisible. 
Fine setae are present on the dorsal region. 

It is remarkable to note that only a single 
larva enters a single gall. The Braconid para- 
site attacks the host, Pauropsylla depressa 
(Craw), usually in the second instar. The 
Braconid larva after entering the gall cavity 
migrates towards the host and reaches its 
dorsal region. Then the parasitic larva pro- 
ceeds to one of the sides of the host and 
attaches itself by . the mouth on the ventral 
side to the inters egmental region of the last 
thoracic and first abdominal segments, as 
shown in Fig. 1. From this time onwards 
the parasite leads an ectoparasitic life on the 
Psyllid. After a few days a tube-like organ 
appears as shown in Fig. 2 which may be 
called a tube of attachment. This tube is very 
thin and measures about 0*7 mm. in length. 
The origin and function of this tube is not 
fully known. After the development of the 
tube of attachment the host becomes inactive 
and after a few days the host is killed. After 
the death of the host the parasite detaches it- 
self from the host and enters into the pupal 
stage. The fully grown parasitic larva mea- 
sures 1*8 mm. in length and 0*7 mm. in 
breadth. 

The parasitic larva slowly migrates to a 
corner in the gall cavity and covers 'itself by 
a white parchment and remains within it for 
the rest of the pupal stage. As the growth 
takes place in the parasite the parchment-like 
covering enlarges in . size and occupies nearly 
the whole cavity of the gall made by the Psyl- 
lid. After the completion of the pupal stage 
the adult Braconid emerges out of the gall 
through a lacerated opening which is formed 
as the gall gets dry. 



1. m.m. 

Fig* 1. Ventral view of the Psyllid showing the 
attachment of the Braconid larva. 

L— Braconid larva. 

P— Psyllid. 

The adult Braconid measures 2*1 mm. in 
length. The colour of the body is brownish- 
redt The percentage of i§ ^bout It 
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Fig. 2, Dorsal view of the Psyllid showing the tube of 
atiachment. 

P— Psyllid. 

T — Tube of attachment* 

L — Braconid larva. 

has been observed that the attack of the Bra- 
conid parasite is more in some localities while 
in some cases the host Pauropsylla depressa 
(Craw) is free from the attack. 

I am highly thankful to the Vice-Chancellor 
of the Osmania University for permitting me 
to work in Dr. S. Mehdi Hassan’s Laboratory; 
and to Prof. B. K. Das, Chairman, Zoology De- 
partment, for his encouragement and active 
interest, 

(The adult Braconid has been sent to a 
specialist for identification.) 

Hyderabad (Dn.), Mohan Babu Naidu. 

December 23, 1944. 


NATURE OF OESTROGENIC? 

SUBSTANCE IN THE OVARY 

The ability of oestrogens to induce lipemia has 
already been demonstrated^’-’^ This activity 
appears to be related to fat metabolism. It was, 
therefore, of interest to find out whether 
oestrogenic substance of the ovary is in any 
way connected with ly poly tic enzymes. Pre- 
liminary observations show that a part of the 
oestrogenic substance of ovary is (1) precipi- 
table by ammonium sulphate, (2) non-dialys- 
able and (3) associated with a lypolytic 
enzyme. 

The distribution of the oestrogen and lipase 
in the various fractions was examined. The 
ovaries were extracted with 10 per cent, NaCl 
solution for 15 to 20 hours at low temperature. 
The clear (tissue-free) extract which is ob- 
tained by filtration through a Buchner, was 
saturated with ammonium sulphate, the preci- 
pitate taken up in distilled water and dialysed 
in cold in colloidon bags. The dialysate is 
then filtered. The estimation of oestrogens in 
the different fractions is carried out by the 
modified photometric method.^’S Lipase activ- 
ity was determined by its action on olive oil 
substrate. The results are tabulated below. 


Expt. 

Original 

10 % 

salin 

extract 

Ammn. si Iphate 
precipitated and 
dialysed extract 

coirected results 
of the dialysed 
extract. 

Oestro- Totel 

0*12 

0-00 

1 0*00 

0-37 

; 0-20 

1 0‘25 

g ns Combined 

Dry wt. of 6 cc. of 

0-25 

0-20 

0*25 

extract 

0*3557 

0*0266 

0*032 

Lipase activity of 5*0 
C.C. of extract, cc. of 

gms. 

gms. 

gms. 

N/20 alkalie. 

1*27 c.c. 

1*31 c.c. 

1* 63 c.c. 


•An aliquote of 40 c.c. of the original 10 per 
cent, saline solution was subjected to ammo- 
nium sulphate saturation and subsequent re- 
dissolution of the precipitate formed and di- 
alysis. The final volume of the dialysate was 
50*0 c.c. Hence a correction has to be applied 
to all the results of the dialysed fraction. 
Column III in the table gives the corrected 
results. 

The results show that a part of the oestro- 
gens is in the combined form, which is precipi- 
table by ammonium sulphate. The results also 
reveal that the lipase activity of the dialysed 
extract is apparently enhanced; this might be 
due to the removal of inhibiting substances 
which are likely to be present in the original 
10 per cent, saline extract. Hence the paral- 
lelism between the oestrogen and lipase could 
not be established. 

Thanks are due to Prof. V. Subrahmanyan 
and Dr. N. N. De for their keen interest. 
Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, M. B. Sahasrabxjdhe. 

December 8, 1944. 


1. Lorentz, Chaikoff, Entermann. /. Biol* Cherniy 
1938, 126, 763. 2. Loeb, H. G., Proc^Soc, Expt* Biol, 
Med.y 1942. 49 , 340. 3. Zonrlek, B., Genii 1 Functions 

and their Hormone ree:alalion,” 1941. 4- Bachmann, C., 

/. Biol, Ckem,y 1939, 131, 455. 5. — , Ibid.y 1941, 138, 
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THE EFFECT OF ELECTRIC FIELD 
ON THE DEPOLARISATION OF LIGHT 
SCATTERING IN COLLOIDAL SYSTEMS 

The influence of the magnetic field on the de- 
polarisation of the Tyndall scattering in gra- 
phite sols, has been investigated in detail by 
Krishnan,!. using both polarised and unpolar- 
ised incident beams. Krishnan has attributed 
the changes in the depolarisation values to the 
orientation of colloidal particles. Hoover, 2 on 
the other hand, has tried the orientating influ- 
ence of electric field on bentonite sols but he 
does not notice any change in the depolarisa- 
tion factor when the field is applied. Recently 
Subramhanya and others^ employed graphite 
and stearic acid sols to study the effect of 
electric field on Tyndall scattering using polar- 
ised incident beam* The study of the Tyndall 
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scattering by these authors has been qualitative 
in nature as they merely find out whether the 
scattered light increases or diminishes in inten- 
sity. In the present investigation a quantita- 
tive study of the degree of depolarisation is 
taken up. In view of the fact that both bento- 
nite and graphite sols consist of laminar parti- 
cles, the effect of electric field on the depolar- 
isation of Tyndall scattering in graphite sols 
has been studied using incident beam (1) un- 
polarised, (2) polarised with vibrations per- 
pendicular to the plane containing the incident 
and scattered beams and (3) polarised with 
vibrations parallel to this plane. The depolar- 
isation factors for these incident beams (p«, 
p„ and ph) have been measured with the elec- 
tric field ( 1 ) perpendicular to the incident 
beana and the direction of observation, 

(2) parallel to the direction of observation and 

(3) parallel to the direction of the incident 
beam. 

In general the value of the depolarisation 
factor depends upon (1) the direction of the 
electric field, (2) on the potential gradient of 
the applied field and also on (3) the nature of 
the incident vibrations. The effect of alternat- 
ing electric field is also investigated. It is 
noticed that within the limits of experimental 
errors, both direct and the alternating electric 
fields give the same values for the depolarisa- 
tion factor. 

In the investigations carried out, only alter- 
nating current is employed as it avoids the 
gas formation and unnecessary disturbance of 
the liquid. The following tables indicate the 
variation of depolarisation with the application 
of the electric field. 


Table I 


Electric field perpendicular to the incident beam 
and the direction of observation. Alternating 
circuit of 60 cycles employed. 


Applied electric field 
volts per cm. 

P«% 

Pv/Q 

0 

33- 1 

70 

40 

34-4 

6*2 

60 

34-2 

4*6 

80 

34-7 

4-8 

120 

33-3 

3*9 

180 

36-4 

8-6 

3C0 

38-7 

3-2 


Ph% 


28*0 
lH-9 
14*4 
12-S 
11-5 
10 4 
10-8 


Table II 


Electric field perpendicular to the incident beam 
ana parallel to the direction of observation. 


Applied electnc field 
vol ts per cm. 

p.% 

Pli% 

Ph^Q 

0 

33-1 

1 

7.0 

j8-e 

60 

33-1 

7*8 

25-8 

120 

32-8 ] 

9-1 

30-7 

180 

31-6 

10-8 

36-0 


Tabi.k III 

Electric field parallel thi* inenlent beam ami 
i)criHnidieul(ir to the direction of 


litHl cl citric field 



«» 

folts per cm. 

pu » 



0 

i ; 

3:m 

7US 


60 

:il.2 , 

7-:i - 

: 2IMI 

120 

ao*.» 

7*0 

; :io • i 

180 


H :i 

i 4I*M 

i 

5 


U is of interoHl to nuti* that although 
trie Held has tio intUu^nn* on thi* 
with bentonite sols, yet with tin* graphd»‘ 
large variations art* ohservt‘d. The 
tahied with (‘U*etne held art* us uciuaul us 
agreement with those ohtauiet! itv ivM.«4iiuun* 
with the magntdic Ihdd, *rht‘ uithivuer ttf Ih** 
electric field on the variatiitn t»f iii*pulai iiatain 
factor in vanadiuiti ht‘n/u|nirinu 4 fi, 

and stearic acid sols is undt*r invt*r<hgatam The 
details will be pubUshtnl iat<*r, 

Dept, of Pure & Appli<*d Chennstry, 

Indian Instituh' of Scitau'e* 

Bangalore, M. H, Ahwatiia Nahavana Hah. 
December 23, 1944. 


1. Krishnuip K. S., /'>v. . A//, v. i \j, vqh, 

1,01. 2. Hoover. /. /V/v 1912, 411. Hi 3. 

Subrumhnya, I)o»h airl K40, A#./ /.j./ (.%} 

J044, 19, 400. 


POTATO SEEDS FROM 

Ihi*. intt*restinK rude in tht* Dt*f*einhef* 11144 

Dt'shnnikld im 

muto *lops and ‘Eyes’ hh coiihrming 

the earlier midlngs ot Cleland^ iil Belfast nml 

o( Evans at Kew, haa jimi ciont* tn run 
Experimental work t,n llir iHWNtbiluit'N of till- 
Using thin slices of potato Uil*m 
eyes-— chips' us Kvuns calb thrjii ha-i limi 
1 ” l.al((jr«ti>r.v siiirr AtiKirU 
1043. Though we haw lacn iible tn ubtuin bv 
c osor sowing of ‘chips’ an yit-lfl similar to tl.a’t 
obtained from 'normal' (iHilf-tulten .s.-.-tis. Da- 
publication of our data was witlibrld 
the results of the followitiH nercssai v 

Pianneti to rarry out tins y.-in , 
yield from iim 

mat and chips when grown in water culiiite 

due to soil variation are eliminaU'd. (2) laige- 
differing sprout lengths 
normal 
newty acquired 
Hawalbagb. (3) the 
storage under different environmental 
conditions on the viability of the chips. 

The following summary, however, of the 
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rr;^ull,s tif luir Kevf*nd t'xpItJniUjry experiments 
1 ;* likfly tu intci-fsl the workers iii this line 
oi re.Ntstreh, 

In all unr experutuiit.s* ‘Majestic’ variety of 
potalu ohfaineti frtan the ILP. Agricultural De- 
partment was ust'ch exee|)l in tht* lust experi- 
ineiit, for wlueli tlu‘ snuiU Patna variety t)f 
initato t^htained frtan th<* local bazaar vvu.s used, 
Suwiiig:; wt^re done directly in randomised lU‘Id 
plot:.. A mnunuim of four rt'plications was 
used m all expenmetds. 'rubers cut into halves 
.md tht* shet's td tubers with <‘yes wi‘re stored 
of riHtiri lenuierature for 24 hours and sown 
the next tlay. Kor t aeh experiment, except the 
iirsl, tiu* weights of the normal and chip seed 
inalmial usixi were recorded. The subsequent 
pereenliige gt^rmiiiation of tlie tliiTercmt seed 
m;<!t*nalH and the general naturt' of the vege- 
lativr growth were noted. 

K.rperimcaf L - Sown on August 28, 1943, 
anti harvesttni on Decembm* U, 1943. The eyes 
weri‘ just sprouting in the tubers ustxl for this 
t-xpeninenl. Very thin slices— 2 to 3 mm. in 
thU'ktuw at tlie base of the *eyes’--wt'rc taken 
btdh frtun tlu* rose-t*nd as widl as from the 
sales td the tubers. Similar spacing, 30" x IH", 
was u.stsi htith for the normid.s and the chips 
ami ninety seeds of tsich variety were sown, 
(ierinination of the normals wais 94 per cent, 
and of the chips, 70 per c(*nt. The vegetative 
gnnvth was distinctly poor in plants from 
ehijKs, but they produced tubers of similar 
?n/e.s, tlumgh (he ealculatixi yield per hundred 
planks from thc‘ normal sc‘cds was 42 lb. 1-4 oz., 
uhlle from cliips, it was 15 lb. 1*3 oz. The 
observed lower germination of and diminished 
yiidd from chips arc stutisticaUy sigultlcant. 

Kx}n*riment 2.— On account of the very un- 
Natisfactory gcTmlnation percentage of v(ny 
thin chips used In the previous experiment, 
thit?ker »liceH— 4 to 5 mm,— of the tubers wore 
used for chips and they were all taken from 
the rose-end. Thirty-two seed materials each 
of normal and chips were sown on December 
21, 1943, and harvested on May 24, 1944, The 
iiverage weight of the normal seeds used was 
:ifP0 gm., while that of the chops was 6-3 gms. 
In this olT-season sowing the (hiul stand of 
plant:: from both normal and chip steeds was 
IKHir but similar, aumimting to about 72 per 
cent. No striking ddference in the vegetative 
grijwth was ludiced, sitice variation from plant 
to fdant was marked alike in normal and chip 
ixnv.s, but the calculated yield i)er 100 plants 
fr<»m liormal sihhI.s was 59 lbs, 12*0 oz.s. and 
from chips, 24 Ihs. 7*3 ozs. The observed 
dilTercnct* is statistically signlhcant. 

Kxperi meats 1 and 2 ct)n‘oboratc the (Indiugs 
uf the txiidier workers mentioned above, that 
the yield from normal tubers under similar 
spacings is greater than that from chips, and 
that when very thin slices, “peelings”, are used 
thc‘ germination is lower than In the controls. 

Experiment 3.— This experiment wa.s under- 
tiiken to and out the germination of chips 
taken from rose-end and from sides, us com- 
pared io the tjormuls. Forty seed materials 
used |K‘r treatment were sown on March 8, 
1944, The observed germination of the normal 
^eeds was 95 per cent, of the chips taken from 


the ro.se-tmd, 109 per cent, and of the chips 
frtuti sid<‘s, 85 jjer cent. The obsti'ved diifer- 
enct‘ in the germination of the chips from rose- 
tmds and from the sides is stati.stically signih- 
eant at 5 per cent. U*vel. 

Kxperiitieut 4. — Thi.s experiment was under- 
taken to observe tlie cojnparative yield of 
chips taken from tubers with eyes at two 
dilTeri‘nt stages of sprouting. Ho.se-end of 
tulxTs with sproul.s, (a) 10 to 12 mm. long 
and (9) 3 to 5 mm. long, were ust‘d for chips 
and wt*re sown along with tlieir corresponding 
normal st*eds on March 19, 1944. There wei'c 
thus four treatments: A-normal, A-chips, 
B-normal and B-chips. B'orty seed materials 
w'ixe us(‘d for ('uch treatmc‘nt. All .the seeds 
germinaltHi t'xcept one in B-normal. The 
tuber rnatt'rial savc^d by the u.se of rose-end 
chips varied from 94 to 88 per cent. Tlie ex- 
perintental plants wtu'c badly damaged by 
monktws but unfortunately the damage was not 
randomivStHl and, tlun'cfore, the observed yield, 
when tlu' tubers were lifted on August 5, 1944, 
from A-normal, 14 lbs., from A-chips, 16 lbs. 

2 ozs., from B-tiormal, 13 lbs. 8 oz.s. and from 
B-chlps, 4 lbs, 2 ozs. cannot be considered as 
reliable data. But from the trend of the 
yield and the observed nature of the vegeta- 
tive growth of the plants the conclusion seems 
Ju.stilU‘d that chips with sprouts 10 to 15 mm. 
long are Jikedy to give better yUdd than chips 
with 3 to 5 mm. Hprouls. 

Mxpea-iments 3 and 4 will be repeated to 
observe thi' comparative gtn’mination and 
yitdd using chips from unsproutod tubers, 
tub<n*s witli sprouts 3 to 4 mm., and 10 to 
15 mm. long, along with tludr corresponding 
controls. 

Experiment .5.— “-This experiment was deslgn- 
('d to (Ind out whether yield similar to the 
normal can be obtained by using rose-end 
chips with 10 to 15 mm. long sprouts with 
closer spaeing. The number of normal seeds 
used in this exi)eriment was 64, and of (dUps, 
12B. These wevre sown on July 6, 1944, and Imr- 
vested on October 17, 1944. The distance be- 
tween all rows was 24" and hidween seeds 18 
inches in normal and 9 inches in chips. The 
g(‘rmination it) ca.se of normal seeds was 78'1 
l)er cent., atid in the case of chips, 79*7 per 
c(mt. Tin' dllTiU'enet' is not signlllcant. The 
average weight of a normal stH'd was 47*23 
grams and of a chip, 3*45 gm. The total weight 
of tlie 64 normal secnls us(‘d in this experi- 
ment was 109 *75 ozs. and of 128 chips, 15*6 ozs. 
Mdie (Inal stand of t.lu‘ normal plants wan 46, 
and of tile eliip plants, B9, Tlie total yield 
(excluding the liorder plants) from 46 normal 
plants was 43 His., wlule. from 80 chip plants 
it was 50 lbs. and 10 ozs. 11u* observed in- 
creased yield from chips, however, is not stat- 
istically signiheant. 

Experiment 6.— In this experiment another 
variety of potato was used— the small round 
Patna variety obtained from the local Almora 
bazaar. The sprout lengths of the tubers 
varied from 6 to 10 mm. The spacing used 
for chips in this experiment was slightly in- 
creased from one-half (used for Experiments 6) 
to two-thirds, being 24" X 12" for normal Beads 
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and 24" X 8" for the rose-end chijps. The 
weights of the 40 normal and 60 chip seeds 
sown on August 7, 1944, were 11*6 ozs. and 
4*56 ozs. respectively. The germination of the 
normal seeds was 90 per cent, and of fh^ 
chips, 96 per* cent. The difference is not stat- 
istically significant. The nature of the vege- 
tative growth of the plants from normal and 
chip seeds was similar. The tubers were lifted 
on December 26, 1944, and the yield obtained 
from 37 surviving normal plants was 14 lbs. 
14 ozs., and from 57 chip plants, 13 lbs. 15 ozs. 
The difference in yield observed is not stat- 
istically significant. 

The results of Experiments 5 and 6 indicate 
that yield similar to that obtained from nor- 
mal seeds of ‘Majestic’ and Patna variety of 
potatoes can be obtained under similar cultural 
conditions when rose-end chips are used for 
seeds but sown with closer spacings. The 
average saving of potato tuber material when 
chips are used for seed purposes is very ap- 
preciable, being 85 to 88 per cent, in case of 
‘Majestic’ and about 60 per cent, in case of 
small Patna variety. The utilisation of the 
tuber material saved can best be achieved by 
the setting up of dehydration plants or indus- 
trial units in the potato-growing areas. 

The expenses of this investigation have been 
met from a grant received from the Depart- 
ment of Agriculture, U.P., Lucknow. 

Vivekananda Laboratory, 

Almora, U.P B. Sen. 

January 8, 1945, S. C. Chakravarti. 


1. Pal. B. P., and Deshmukh, M. J., Curr. Sci, 1944, 
13, 309-11. 2. Copisarow, Mauricft, Nature ^ 1943, 151, 
421-22. 3. Evans, Geoffrey, Ibid., 19 13, 152, 464-66, 


LIESEGANG PHENOMENON IN 
RUBBER LATEX 

A NEW case of Liesegang rings formation has 
been observed diiring coagulation of rubber 
latex in our investigation of the properties of 
rubber latex. 

Rubber latex (ammonia-preserved) having a 
dry rubber content of about 30 per cent., and 
an ammonia content of about 0*5 per cent., 
was spread as a thin film on a glass plate. 
One drop of zinc chloride solution (15 per 
cent.) was placed at the centre of the film, 
and the plate was then kept covered. After 
some time (about 10 to 12 hours) the deve- 
lopment of characteristic concentric rings was 
observed. With stronger solutions of zinc 
chloride a multitude of microscopic rings, very 
closely spaced, was observed. This is analo- 
gous .to the ‘Secondary rings’ reported by 
Moelleri and also by Schleussner.^ Other 
salt solutions such as zinc sxilphate, magne- 
sium chloride, magnesium sulphate, cadmium 
chloride and barium chloride were also found 
to give similar ring systems. 

The same type of periodic phenomenon was 
observed when a narrow glass tube containing 
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rubber latex was kept dipping in a soluticm of 
any of the above-mentioned .salts. In tliesf 
experiments definite bands of precipitate were 
not formed, but the coagubmi ctm.sisted of an 
undulatory (llament of a ‘crimped’ structure. 
The distance between successive peaks of the 
“wave” could easily be mt^asured by means of 
a cathetometcr. This ob.servation is analogous 
to the results obtained by Hedges'^ in his ex- 
periments on periodic .stru(‘turt\s caused by 
coagulation of arsenious sulphide sol by ferric 
chloride in the absence of any ged mt^dium. 
Further work in this line is in progres.s, 

General Chemistry Laboratories, 

Indian Institute of Seience, 

Bangalore, CJkokok T. VKRcmrfir. 

January 30, 1945. M. A. CJovinda Hail 


1. A'ol/old. Z,, 1917. 20, 24>. 2. /M., 1922. 31, 311 . 

3, y. C/tem. SW., 1929, p. 2781. 


A SIMPLE METHOD OF PREPARATION 
OF N»-SUBSTITUTED 

DISULPHANILAMIDO-DERIVATIVBS 
OF SOME DIBASIC ACIDS 

N^-acyl derivatives of sulphanilamide derived 
from dibasic acids have recehtly been prepared 
by a few workers by indirect melhadsha.*’**^ 
and in a few cases by the reaction of the 
appropriate dibasic acld,^» the ester, acid chlo- 
ride,** anhydride^'*^ or amide* with sulpha- 
nilamide. Excepting the work of Bergmann 
and Haskelberg^ there is no mention In the 
previous work of the formation of any di- 
sulphanilamido derivatives. 

There appeared to be no reason, however, 
why a direct fusion of sulphanilamide with 
the common dibasic acids or their derivaUvei 
should not form such dl-dcrivatlvfs. This not# 
summarises the results of the successful appli- 
cation of this simple method to the preparation 
of the dl- as well as monosulphanUamido deri- 
vatives of the dibasic acids and their deriva- 
tives tabulated below: 

The apparatus used in all thwe condtnsa- 
tions was a hard-glass test tube fitted with an 
air-condenser, carrying a calcium chloride 
guard tube, and heated in an oil-bath till no 
more water, alcohol or ammonia m the cast 
may be, was evolved. The products of the re- 
action were usually worked up by trtatmcnl 
with dilute hydrochloric acid to removf un- 
changed sulphanilamide, and purified either 
by solution in dilute sodium hydroxide and 
reprecipitation by dilute hydrochloric acid or 
by crystallisation from water or alcohol. 

A rather interesting complexity in these re- 
actions is the further condensation of the 
oxalyl disulphanilamide with an additional 
molecule of methyl oxalate. This compound 
has been analysed for its methoxy content and 
equivalent. In addition, the products of its 
hydrolysis have been identified to be oxalic 
acid and N,4N^'-oxalyl-disulphanilamide. 
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Sulpba«II«mlck 1 , I 

(2m..MI- ; »‘mp- »ml 

DiUuilc arid or ' ^ . 

it« .Icrivativn , | 


Products isolated 

M.P. in 
°C. 

Yield 

% 

Percentage of 
Nitrogen 

Calcd. 

Found 

lirra {1 molo) 

ieo« 

.Nll-C„H,.SO,NHa 

290° 

71 

16 -13 

16-06 


for 6 hrs. 

CO< 


(decomp) 













CO* Nil 

•CfllL-.SOaNHj 

aliove 

60 

14*07 

13*83 

(1 mole) 

for 2 hr... 

! 


330° 






CO-NH 

•(:aH4-SO.>NH2 



1 


Methyl tixahito 


CO-NH 

•CflHi-SOaNH. 

256° 

60 

11-67 

11 *41 

(1 moU*) 

for 1 *4 hrH. 

1 


(decomp) 


methoxy 




CO-N-CfllU-SOsNIIo 



6-40 

6-84 



1 




equivt. 




CO- 

•COOClTa 



242 

226 

h thyl mulonate 

10O« 

/C0-NII-Cntl4-S02Nir2 

272° 

70 

13-69 

13-43 

(1 moh?) 

for 3J^ hrM. 

cn,<r 


(decomp) 






x: 

0-NH.CJI4-S02NH2 





Maloti le mid 

126-130'’ 

(1) Cn.,(’0-Nn-C„HrS02NH2 

211-12° 

20 



(Imole) 

for 6 hr.s. 










/CO*NH-CoH4*S02NH2 

272° 

6 

1 




(2) CH 

/ 

2\ 

(decomp) 







x:o*nh*CoH4-sOoNHo 





SwninU* acid 

160-160° * 

CH.'COv 

281-82° 

76 

11*02 

11-32 

(1 mole) 

fur 4 hrs. 

1 

>N*Cnn4-S02NIi2 

(decomp) 






Cl^-CiV 



■ 


Ethyl imximtto 

No reaction 







(1 mole) 



1 





Sucdok anhyd- 

170® 

CHa-COv 

284-86° 

94 

11*02 

10-83 

ridi! {% moles) 

for 12 hrs. 

1 

>N.CoH4°S02NIl2 

(decomp) 






CHs-CO^ ' 





Glutadc add 

140-160° 

yCHj'CO-NH-CoH^-SOsNH, 

267° 

73 

12-73 

12*22 

(1 molt) 

for 8 hrs. 


Ha-CO'NH'CoH^-SO.NIL 

(decomp) 




Adipic acid 

160-170° 

(1) CH 

j.CHa'CO'NH CgH^-SOjNHz i 

287° 

61 

12-33 

11*86 

i l mole) 

for 6 hrs. 

1 


(decomp) 






CH 

j.CHz-CO-NH-CeHi'SOjNHj 







(2) CH 

^•CHt-CO-NH-CaHt-SOaNHa 

178-79® 

10 

9-33 

9*14 



1 




equivi. 




cn 

a'CHa-CtiOH 



302 

300 

rhtbalic add 

170-200® 

A 

CO-NH-CoH^-SOgNHs 

322° 

89 

8*76 

8-69 

(1 mole) 

for 8 hrs. 

1 




equivt. 




u 

IcOOH 



320 

812 

Fhtludic anhyd 

17C-‘'00® 


CO-NHCeHgSOaNH. 

824° 

89 

8-76 

8-71 

ride (2 moles) 

for 80 hr . 

1 ' 




equivt. 




•x/ 

COOH 



320 

312 


I wish to thank Dr. P. C. Guha for kindly 
suggesting the problem and Mr. P, Ramaswami 
Ayyar for his kind guidance and assistance. 


Organic Chemistry Laboratory, 

Dept, of Pure & Applied Chemistry, 

Indian Institute of Science , „ , _ 
Bangalore, (Miss) B. J. Irami. 

December 29, 1944, 


1. Kolloff, /. Am. C. S., 1938, 60, 960. 2. Eli Lilly 
& Co.. Snt. P. 1939 , 600, 607. 3. Cox. /, Am. C.S., 
1940. 62 , 748. 4. Trav;gli, C.A.. 1943, 37, 1988 6. 

Vargha, C. A., 1040 34 , 3703. 6. Hung, P. 122,626 ; 

C.A., 1940. 34 , 1686. 7. Bergmann and 'Haskelberg, 
J.Am. C. S., 1941.63, 2243. 8. Roaicky, Fr. P. 843, 

416 : C A., 1940, 34 , 6770. 9. Miller, Rock and Mopre, 
/. Am. C. S„ 1939, 61, 1198. 
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REVIEWS 


The Velocity o£ Light. By N. Ernest Dorsey, 
of the National Bureau of Standards. (Tran- 
sactions of the American Philosophical So- 
• cietVj Philadelphia, Vol. 34, Pt. I), 1944. 

Pp. 110, Figs. 20. Price $2.25, 

As is well known, the finite velocity of 
light in its travel through space was first estab- 
lished from astronomical observations. The 
possibility of determining this fundamental 
constant of Nature by terrestrial and even in 
laboratory experiments naturally suggested it- 
self. The first successful determinations of this 
kind were made in 1849 by Fizeau and by Fou- 
cault in 1862. The former used the toothed 
wheel method and the latter the method of the 
rotating mirror, descriptions of which will be 
found in any text-book on Optics. Fizeau’s first 
determination was only a rough estimate, while 
Foucault found the value 298 megametres per 
second, which is within one per cent, of the 
value accepted at the present time. These 
methods, with various improvements, have been 
used by subsequent investigators in an effort 
to make a really reliable determination, viz., 
Fizeau’s method by Cornu (1872, 1876), and by 
Perrotin and Prim (1908), and Foucault’s 
method by Newcomb (1880-82) and especially 
by Michelson (1878, 1879, 1882, 1924 and 1927) 
and by Michelson, Pease and Pearson (1935). 
A fundamental variation of the Fizeau method 
was initiated by Karolus (1925), the toothed 
wheel being replaced by a Kerr electro-optic 
cell. This new method has been used for defi- 
nitive determinations by Karolus and Mittel- 
staedt (1929), Anderson (1937, 1941) and by 
Hiittel (1940). All these four determinations 
agree closely, the mean value for the velocity 
of light in vacuum being 299*773, the uncertain- 
ty not exceeding a few units in the last deci- 
mal place. Precisely the same result was given 
by the work of Michelson, Pease and Pearson, 
in which the velocity of light was determined 
in an evacuated tube, about a mile long. It is 
interesting to notice that the earlier determina- 
tions of Newcomb (1880-82) gave the mean 
value 299*78, though the uncertainty was great- 
er, and that Michelson’s successive determina- 
tions, except the very first preliminary one, 
made a progressively closer approach to the 
now accepted value. 

Mr. Dorsey in the volume now under notice 
has made a thorough critical review of all the 
published investigations. His comments make 
it clear that all the earlier investigations prior 
to 1924 were affected by various uncertainties 
and systematic errors, and must, therefore, be 
considered as of historic interest only. The 
detailed discussion leads to the definitive value 
stated above. Incidentally, it is shown that 
the suggestions that have been put forward 
that the velocity of Ught in vacuum has pro- 
gressively diminished (!) during the last cen- 
tury are absolutely without physical foundation 
The monograph is a most scholarly and use- 
ful production, C. V, Rahan, 


Everybody’s Political What’s What ? By 
George Bernard Shaw, (Connlable, I^ondon). 
1944. Pp. 366. Price 10 Sh, 

Notice of a book by this cwergret^n t*nlt‘rtiiiner 
would scarcely have* rt^achcHi these columns but 
for a savage attack on .sci<'nce and mtslicint‘ 
which must not pass witlmut remark. Ntdanly 
with an open mind will quarrel with his 
quarrel with (1) any form inoculation and 
(2) Pavlov’s exptu'imentH on dogs: hut to 
limit hi.s review of seitaice to Ihest* isolated 
and admittedly debatable .subjt*ets is, in the 
words of the Scots minister who prayed for 
rain, ‘‘fair rideeculous”. There Ls no mention 
of the work— from which Mr. Shaw will have 
unconsciously benefit'd in his long life even 
more than ari appreciative public lias profited 
by Mr. Shaw’s— of Faraday, Pasteur, Perkin, 
Marconi and tiie host of ancillary chemlnts. 
engineers, physicians and surgeons who have 
rendered more tolerable the day-by-day con- 
ditions of existence within the la.st hundred 


years. 

To avoid all misund(‘rstanding, however, it 
must here be said, and said with gratitude, that 
the , book is a joyous feast of typieal Shavian 
slapstickery which merits the closest atten- 
tion of Mr. Ev(?ryman and Mrs. Everywoman. 
Because, embedded in the quartz of ir«niy and 
impudence there runs the gold of wisdom and 
commonsense, bedecked with rollicking good 
humour and u kindliness of heart which 
Mr. Shaw, rather coyly. to emerge 

from time to time. How pleasantly this con- 
trasts with the current mood of hii co-saie. 
Mr. H. G. Wells. 


11 IS au me more regreuable, therefore, that 
Mr. Shaw should write (p. 190), ‘T, im artltt- 
philosopher, mistrust laboratory melhodi be- 
cause what happens in a laboratory in contriv- 
ed and dictated. The evidence ii manufactured: 
the cases are what newspaper rcpnrictn of 
police cases call frame-ups. If the evidence 
is unexpected or unaccountable it is remanu- 
factured until it proves what the laboratory 
controller wants to prove/’ This calumny 
shows that even Mr. Homer-Shtw may nod 
when treading some unfamiliar field such m 
the laboratory; and also the racecourie. where 
he blunders badly at the ’’Tote, in which 
gamblers deposit the sums they are prepared to 
stake on the horses they fancy. After the mm, 
all the money staked on the winner Is divided 
among its backers. The machine keeps the 
Incidentally, it is revealed that 
Mr. Shaw lacks elementary knowledge of con- 
tract bridge when ^ he declarci, “Cardgamts 
are games of chance; for though the players 
may seem to exercise some skill and judiment 


to play, practice *oon 
eatabUshes rules by which the stupidest player 

can learn how to choose correctly: that fe, not 


to choose at all, but obey the rules’*. For this 
absurdity, Mr. Shaw deserves perpetual part- 
nership with a stupid player, ^ 
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Dismissing now the defects, and approaching memory but ideas by the kaleidoscopic way in 

the constructive aspects, it is the avowed pur- whioh sense experience plays upon its initially 

pose of this book to urge the necessity of gov- blank but receptive mind. From an entirely 

ernment by councils of qualified persons chosen different method of approach Rauber also 

from panels, and subject to the sternest possi- comes to the conclusion: “We must not for- 

ble public criticism. “Government by ignorant get that the human child learns more during 

good men may be worse than by cultivated the first two years of its life under the influ- 

bad ones” (p. 343) . “For legislative piurposes ence of his living surroundings than in all the 

adult suffrage is out of the question, as only entire period afterwards. The period of learn- 

a small percentage of any population has either ing the foundations is, therefore, a very short 

the requisite faculty or knowledge: but for one. . The child has even begim to. learn the 

ventilation of grievances, questioning of min- language at this age. If those influences fail 

isters and criticism of cabinets, suggestion of let us say until the fourth, sixth or tenth year, 

remedies and new methods, moving of resolu- how would it be possible that this could be 

tions and votes of confidence and the reverse, without influence in normal development of 

and generally for keeping the government, in the brain?” The inter-relationship between 
touch with the people, a representative popu- ' Nature and Nurture has always attracted the 
lar parliament of men and women in equal attention of scientists, and especially in the 
numbers is necessary.” This is commonsense, case of Man it has given rise to conflicting 
and could be fitted into Lincolnian democracy, interpretations. From historical times cases 
The plain man, smarting under the lash of of human isolation have been reported. These 
this provocative octogenarian and then soothed fall under three distinct categories; viz., infants 
by his genial smile, will rightly ask whether reared and suckled by wild animals, children 
the philosopher’s own remedy, if attainable, getting lost in forests and surviving by their 
will really mitigate the world’s pain. Too own efforts and children denied human asso- 
clear-sighted to accept the tedious popular slo- elation by insane or cruel parents. It was Carl 
gan “equality of opportunity”, he does believe Linnaeus, the father of systematic Biology, 
in equality of income which, at the moment who, in his tenth edition of Systema Naturoe, 
he places at the comfortable standard of £5,000 separated Homo Sapiens ferus from man and 

a year. Yet he writes (p. 135): “Civilization apes basing his conclusions on instances from 

confers benefits on mankind; but it also im- history and myth. Nine instances, a few of 

poses activities and eflorts of which we are which are considered of doubtful value by 

not all equally capable: indeed, of which some modern authorities, were available to him. 

of us are not capable at all. Work has to be These are: the bear-boy of Lithuania, the 
planned: decisions have to be made: tempta- Hessian wolf -boy, the Irish sheep-boy, the 
tions have to be resisted: complicated processes Bamberger cattle-boy, wild Peter of Hanover, 
have to be understood. The capacity to meet the Pyrenees boys, the girl of Cranenburg, the 
these demands varies from individual to indi- Songi girl from Champagne and Jean of 
vidual, and also from class to class when Liege. The German naturalist Blumenbach in 
there are wide differences of education and his review of the problem of the Feral man 
income. Those who can find out what to do dealt with Linnaeus’ data “inadequately and 
in organized business are scarce. Those who unfairly”, owing, as one is led to suspect, to 

can find out how to do it are scarcer still, the use to which the concept had been put to 

Men who are hopelessly at a loss until they are by Jean Jacques Rousseau. 

told what to do and how to do it are very The rarity of the occurrence coupled with 
common in any . proletarian population. For the fact that by the time the reports see the 
them the choice is between docility and starva- light of day in print, the real facts get 
tion.” mixed up with extraordinary, untruths and 

This passage is an admirable synopsis of contradictions led to a disbelief in their credi- 
life’s complexity, but is this complexity recon- bility. The finder is rarely the recorder of 
cilable with equality of income? Can these facts and this resulted in a rejection of the 

life-problems, in fact, be solved without any records as those of imposters or of congenital 

material incentive to their solution? Which idiots. 

brings us back to the wise old saying that by Many cases .of wolf -children have previously 
the time we are fit for socialism there will be been reported from India, the earliest being 
no need for it. Mr. Shaw’s powders are plea- that by Sir W. H. Sleeman. Just as to-day 

surably administered with excellent jam. No foreigners’ views on India and Indians ^e 

thoughtful reader can fail to benefit from enjoyed with a cynical humour by present-day 
submission to this bracing and invectival intelligentsia, previous records of wolf-children 
whirlwind; and in a world of tottering institu- reported on Indian testimony were presumed 
tions to be thankful for the survival of to be imreliable by readers in other parts of 

Mr. Shaw. ^he World. 

M. O. F. “No scientist would dream of actual experi- 

ment with a human subject under such rigo- 
Wolf-Children and Feral Man. By Rev. J. A. L. rous control as removing all human association 
Singh and Prof. Robert M. Zingg. (Pub- and contact. Cases of Feral man and certainly 

lished by Harper Bros. for. the University of the present one of the wolf -children of Midna- 

Denoer), 1944. Pp. 379. Price $4.00. pore, offer objective data subject to this con- 

More than two centuries back John Locke trol of fundamental importance to theories of 
stated that a child is born with a few uncondi- human studies.” The first part of the book 
tioned reflexes and that it develops not only presents evidence of a crucial experiment start- 


so 

ed by a mother-wolf and continued by Bev. 
and Mrs. Singh. 

On October 17th, 1920, Rev. Singh captured 
two wolf-children near the village of Goda- 
muri. It was surmised that the elder was 
about eight years of age and the younger 
about a year and a half. They were brought 
to the Orphanage run by the Reverend and 
his wife and in the diary are recorded the 
results of the attempts to humanize these 
“wolf -girls”. Amala, the younger, died a year 
later, but Kamala lived for nine years after 
her capture. The diary traces “the terrible 
strain that Kamala went through for years to 
drop off her wolf -conditioning to attain the 
human personality of a three-year -old at the 
chronological age of seventeen”. It took nine 
years to develop in her the essentials of 
human personality such as rudimentary use 
of language, use of clothes, desire for human 
association and an upright carriage. 

Though it is difficult to accept some of the 
conclusions of Rev. Singh, all the same one 
has to admire not only his altruism but also 
his attempt to throw much crucial light on 
many human problems. 

In the second part Prof. Zingg gives a criti- 
cal survey of all known Feral cases recorded 
uptil now. 

The scientific facts which emerge as a result 
of the above study, if accepted, would act as 
a cold douche to militant politicians and 
communalists, for, after all, politics and reli- 
gion appear to be only a sort of “condition- 
ing” the brain, and hence the outlook. 

There is no index. 

The book is well got-up and deserves a place 
in every library. 

M. K, SUBRAMANIAM. 

Your Food. By M. R. Masani. (Tata Studies 

in Current Affairs, Tata Sons, Bombay), 

1944. Pp. viii + 82. Price Re. 1. 

This little eighty-two page, profusely and 
suggestively illustrated book, is planned to be 
the first of a series of publications which the 
illustrious and the munificient House of the 
Tatas have sponsored “with a view to stimu- 
lating interest in some of the most vital prob- 
lems of India, and by the widespread dissemi- 
nation of knowledge on such subjects, creating 
a body of public opinion which may, in time, 
influence policy and action”. The pamphlet 
deals with ‘Tour Food” which constitutes the 
fundamental and primary want of man. 

In the course of the thirteen chapters which 
comprise the book, the author has tried to fur- 
nish, convincing and scientiflctilly accurate 
answers to some of the most important prob- 
lems relating to food and food policy. The 
reader can get himself informed on questions 
like: Why do we eat? How much to eat? 
What is there to eat? What is a balanced diet? 

The question of our supplies and deficiencies 
with regard to our food, the impoverishment 
of our soils and the low yields of crops there- 
from, are all dealt with by the author in an 
ori^al and effeclive manner, supported by 
facts and figures. The pafiielic fact that 
decades of chronic Starvation under which 
large masses of our popuIali(m have suffered 
has undermined their morale and their s^se 
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of independence, has been brought home to th« 
reader. To quote the author, “Is it any wonder 
then that the chronic starvation of which 
our people have been the victims for matiy 
generations has sapped their sense of sturdy 
independence and made it difllcuU for them to 
assert their right to free nationhood? A« 
much as our internal divisions, perhaps. It Is 
this undernourishment that keeps m from 
asserting ourselves and securing for India a 
free and equal position among tlie nations of 
the world”. 

Too little production of food, too many 
mouths to feed sums up the situation In our 
country; moi'e food and better food should 
obtained not only from our soils and from our 
herds but also from the vast expanses and 
depths of the ocean which encircles this penin- 
sular subcontinent. The fishery resources of 
the Bay of Bengal, of the Arabian Sea tmd of 
the Indian Ocean still remain to be exploited. 
How to make the most of our slender food re- 
sources, is detailed in the twelfth chapter while 
the last one discusses the relation of the 
quality of food to income. Who does not like 
nutritive food and all of m can recognise and 
appreciate “quality” and choose our foods. 
This is bound up with economics, “with tht 
fight for the abolition of poverty, which is ont 
of the biggest crusades on which we m a 
nation should launch”. 

The book is written in a delightfully popular 
style; the facts presented are scientifically 
accurate; the economic data are both usafid 
and illuminating. The author has earned tht 
gratitude of all his readers, for the clear and 
successful way in which such a large volumt 
of information has been presented with iuch 
lucidity and effectiveness. This is a book 
which should be translated into every one of 
the Indian languages, thus enabling our mawes 
to get themselves enlightened on the important 
topic of “Our Food”. 

Venereal Diseases. By James Marshall {Mac- 
millan 8e Co., Ltd.), 1944. Pp 348. Price 21/- 
This elegantly got-up and lucidly written 
handbook gives precise diagnoitic points, and 
detailed information regarding the available 
therapeutic measures and does not waste much 
space on the pathological or academic a«p©€t«. 

In a country like ours, where medical relief 
in the rural areas is insufficient, and . therefore 
specialist aid is scarce, the practitioner has to 
know correct diagnosis and detalli of thera- 
peutic technique of almost all diseases. To 
him this handbook is admirably suited and 
will keep him informed of the latest methcN^ 
of diagnosis and treatment of venereal diseases. 

A later edition, we are sure, will give details 
of penicillin treatment, when peniciuin will bt 
made easily available to all practitioners. 

M. a 

Possibilities of Increasing Food Production 
m Mysore. By Dr. B. Narasimha Iyengar, 
Retired Director of Agriculture in Mysore* 
(Reprinted from the Mysore Information 
Bulletin), October 1944. 

This little pamphlet represents a thoughtful 
and highly practical contribution to the prob- 
• lem of increasing the production of food In 
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M.v.suhv 'liie author, who is ono of t>ur lead- 
aullu>ritit‘s on tlu* subject of Indian agri- 
« tulure, attention to the urgtnil need of 

lui iibphealion <}f the nitrogcaious and phospha- 
tu' nianiiri‘s to tlu^ iniptJverished soils with a 
view to inerease tlu‘ aereage yield. Tlu' author 
tais shown that fitere is little iuH*d for bringing 
new haul undiT eiiltivation. *‘Kven the agency 
'^e! up hy t!\t* (loverninent of India for the 


‘Grow More Food*' campaign came to the con- 
clusion that there was a better chance of 
achieving their object by concentrating their 
attention on producing more per acre irom 
lands under cultivation than by extending the 
area.'' 

Wv commend this article to the earnest at- 
tcMition of all those interested in securing great- 
er rtdurns from our impoverished soils. 


SCIENCE NOTES AND NEWS 


*rhc liuhan Drugs Itesearch Association, 
Diiona, tiuiugurated early last yi'ur, has just 
issued II sliort report of its activities for 1944. 
The sttuiy of hidigcaious drugs offers to the 
investigator a rich and promising 
I’ltdih and is td vital twonomic importance to an 
Impiiverished country like: ours. The .system 
of Indiim mc^dicine has alrt*ady given to tiie 
world, a substantial number of potent drugs 
udiicii arc* now being t'xlcnsivtdy employed in 
die remission of sonu* of the refracting diseasi's. 
It has several more tri'asures, if only our scien- 
usts and the Gove*rmnent would organise an 
mtensivt‘ study of the time-honouri*d drug.s of 
lasting repute. Tht* Indian Drugs Research 
.Vssoeiation repnssents a praiseworthy organisa- 
tion intended to advance this objt'cl. 

Workers f»xperic*nced in this field have felt 
thill the methods which tire now iidopted for 
c’luridiiting probk?ms connected with the study 
of indigenouH drugs have to be replaced by a 
:*y.stem of unaly.siH and investigation which is 
more fruitful and rapid, whih‘ tlu* adoption of 
the present methods may lead to unexpected 
results of far-reaching value, the immediate 
objective is often bypassed. A nc'w and fresh 
approach to the problem is essential; at th(» 
iTuiment the orthodox course* of investigation Is 
painfully cumbersome, pitifully slow and 
frightfully extravagant 

Otw in tempted to speculate upon the methods 
of invt^stigation which were adopted by the 
finmder.s of the ancient systems of medicine. 
If a revival of these melhods— now extinct-- 
etadd Ir* s«*cuml through the co-op<‘ration of 
the progre.ssive and enlightened U‘aders of 
Hhidu and Unani sysU'ins of medicine, and a 
new systcan ot invt*,sUgation evolved by modi- 
fying iht* methods in the light of modern tech- 
nique, the Indian Drugs Research A.ssociation 
wmdd hiivi* contributed sub.stantially to the 
study of Indian drug.s. 

* I! iiUH'rmtii of Madras: The Uamarinjan Mi 
thiu'inl Prl:e, 1945. -“The Ratnauujan Memorial 
Pi'i/.r” td’ Iht* valiu* of Rs, 500 will be awarded 
Ittr tlie bc'Ht essay or thesis writl(*u on any 
iiraneh td' Matlu*matie.s mnbodying tlu* result 
o? tlu* p rs.enal invc*.stigations of tlu* author and 
eeidainini' I’lear (‘vid(‘net‘ of indep{*n(l(‘nl and 
original ri*.seareh. 'Plu* pri'/.t* is open to all 
persons born or domiciU*d in India. Intendiiig 
cmiipet itoie; shouUl forward th(‘ir essays or 
Ilii siss Ml a.s to re;u*h the Registrar not later 
than tin* Nl DtH'<‘mbt‘r 1945. 

PiitUnntivtit I.vvturos, 1945-40. -The' Syndi- 
calt* will proceinl shortly to si*UH‘t persons to 
deliver h*eture;; undt-r tlu* following endow- 
itu*nb; for tlu* year 1945-40. Applieation:'. for 
* la 


leetureships will be received by the under- 
signed not later than the 1st March 1945. 
Applicants are requested to give full particu- 
lars regarding their qualiftcations and the sub- 
ject selected by them for the lectures. The 
lectures are to be delivered before January 
1946. Separate applications should be submit- 
t(*d for each lectureship. 

The principal terms and conditions of award 
are given below: — 

(1) The Maharaja of Travancore Curzon 
Lectureships . — Three lectureships of the value 
of Rs. 250 each relating to Medicine (Clinical), 
Engineering, and Agriculture. Applicants 
should be graduates of the University. 

(2) The Sir Subrahmanya Ayyar Lecturer- 
ship . — ^Value Rs. 250. The lectures should be 
on a subject connected with Ancient Indian 
Histoi*y and Archadogy. Applicants should -be 
graduates of the University. 

(3) The Sankara Parvathi Lectureship . — 
Value Rs. 250. The lectures should be on a 
subject connected with Ancient South Indian 
History. Applicants should be graduates of 
the University. 

(4) The Sir William Meyer Lectureship . — 
Value Rs. 1,500. A course of not less than six 
lectures should be delivered on a subject in 
Economics. Half of the remuneration will be 
paid after the delivery of the lectures and the 
other, half after the publication of the lectures. 

(5) ' The Principal Miller Lectureship . — 
Value Rs. 350. A course, of not less than two 
U*ctures should be doUverod on a subject, deal- 
ing with the exposition of the Inner Meaning 
of Human History as disclosing the one increas- 
ing purpose that runs through the ages. 

(6) The Dr. Elizabeth Matthai L^xtureship. 

Value Rs. 300. A course of not less than 

thrc'c lectures should be delivered on a subject 
embodying the results of original investigation 
in some branch of Medicine and Surgery. 
Preference will be given to a subject having 
•spi‘(*ial reference to the reciuirements of women 
and children. 

(7) The Sundaram Ainjar-Krishnaswaiyii Ay-' 
yar Lectureship .- — Value Rs. 200. The lectures 
.should be on a subject relating to (a) Public 
Inlcrnational Law, or (b) Inter-State Relations 
of Indian States and British Indian Provinces, 
or (c) Comparative Legislation. 

(8) The. Diwan Bahadur K. Krishnaswami 
Rao Le(*titrc.sb.ip.-— Value Rs. 200. The lectures 
should be on a subject relating to some aspect 
of Ancient Indian Cultures studied from origi- 
nal soiirees. 

(9) The Father P. Cariy Lectureship . — ^Value 
Rs. 200. A coiu'se of not less tlum two lec- 
iurt'S should In* dc'Uvc'red on a subject in 
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Economics with particular reference to Indian 
conditions. 

Further particulars from: The Registrar, 
University Buildings, Chepauk, Madras. 

At the Annual Meeting of the Royal Asiatic 
.Society of Bengal held on 5th February 1945, 
Dr. P. C. Bagchi, m.a., or.es.Lettres (Paris), of 
the Calcutta University, was elected an Ordi- 
nary Fellow of the Society. 

Joy Gobind Law Memorial Medal has been 
awarded to Rai Bahadur Dr. S. L. Hora, d.sc., 
F.N.I., Director of Fisheries, Bengal, in recogni- 
tion of his conspicuously important contribu- 
tions to our knowledge of Ichthyology of Asia. 

Paul Johannes Bruhl Memorial Medal was 
awarded to Dr. N. L. Bor, D.sc., f.n.i., formerly 
Forest Botanist, Imperial Forest Research Insti- 
tute, Dehra Dun, for his important piece of 
Original Research in the Graminae and tlie 
Econogy of Indian Plants. 

Dr. Bimala Churn Law Gold Medal has been 
awarded to Dr. D. R. Bhandarkar, m.a., pH.d., 
F.R;A.s.B., formerly Carmichael Professor of 
Ancient Indian History and Culture, Calcutta 
University, for his conspicuously important 
contributions to Ancient Indian History and 
Archaeology. 

Sarat Chandra Roy Memorial Medal was 
awarded to Dr. Verrier El win, d.sc., f.n.i., of 
the Bhumijan Seva Mandel, Patangarh, C.P., 
for his meritorious and many-sided contribu- 
tions 10 the study of Cultural Anthropology of 
India. 

The Elliott Prize for Scientific Research for 
1944 has been awarded to Dr. S. K. Chakra- 
barty, d.sc., of the University College of Science 
and Technology, Calcutta, and the subject of 
the Prize for 1944 was for Mathematics. 

Dr. Meghnad Saha, d.sc., f.n.i., f.r.s., 

F.R.A.S.B., has been elected President of the 
Royal Asiatic Society of Bengal for the year 
1945. 


SEISMOLOGICAL NOTES 


MAGNETIC NOTES 

Magnetic conditions duxing January 1945 
were slightly less disturbed than in the previ- 
ous month. There were 20 quiet days, 9 day« 
of slight disturbance and 2 day.s of madcrat^ 
disturbance, as against 14 quiet days and 17 
days of the slight disturbance during the same 
month last year. 

The quietest day during the luotitii was the 
25th and the day of the largest disturbance the 
29th. 

The individual days during tiu‘ mouth were 
classified as shown below: — 


Disturiu'tl (layji 


Quiet days 


2,5, 7, 8,11-14.10, 
18-26, 27, 30. 31 


Slight 


1, 3, 4, (5.9. 10. 
17 26. 2H 


Mddriatf 


10. 29 


No magnetic storms occurre^d duriiig the 
months of January in the years 1944 and 1945. 

The mean character figure for the month of 
January 1945 was 0-42 as against P'55 for 
January of last year. 

We acknowledge with thanks receipt of the 
following journals: — 

“Chemical Products and Chetnienl New.s/' 
Vol. 7, Nos. 11-12. 

“Indian Farming,” Vol. 5, No. 6. 
“Transactions of the Faraday Society Vol. 
40, Pt. 11. 

“Indian Forester, Vol. 70, No, 12; Vol. VI. 
No. 1. 

“Bulletin of the Indian Central Jute Commit- 
tee,” Vol. 7, No. 9. 

“Indian Medical Gazette” Vol, 79, No. ll. 
P^^IO^ of ,\pplied Mycology,’ VoL 23. 

“Bulletin of the Ame*ricun Meteor’ological 
Society,” Vol. 25, Nos. 7-B. 

“Journal of Nutrition,” Vol. 28, Nos, 4-5. 
‘.'Nature,” Vol. 154, 3914-17. 


Among the earthquake shocks recorded by 
the seismographs in the Colaba Observatory 
during the month of January 1946, there were 
five' of slight and one of moderate intensities. 
The details for those shocks are given in the 
following table: — 


CORRECTION 
Vol. 14, No. 1 (January 1945) 

Article on “A Chlorosis of Paddy (Orym 
sativa L.) due to Sulphate Dendeney”, p, 1(1, 
column 2, line 15 from botton: for “ammonium 


Date 

Intensity 

of 

shock 

Time of 
origin 

l.S.T. 

Epicentral 
distance from 
Bombay 

Co-ordinal e.s of ihe 
epicemre 

Depth 

of 

focus 

4 

Slight 

H. M. 

U 51 

(Miles) 

1030 


(Miles) 

li 

Slijit 

08 33 

1496 



13 

Hodeiut© 

01 08 

4U0 

tCpc ; Near Hon^ihu, 


13 

16 

17 

Slight 

Sfight 

Slight 

18 27 
* 20 07 

21 32 

3090 

4046 

8706 

japan i 

1 

■ 

j 
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Rt ported felt in Houjibu. 
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SCIENTIFIC 


PROFESSOR A. V. HILL’S dynamic visit to 
•*“ twelve Indian cities between mid-Novem- 
ber, 1943, and early April, 1944, gave much 
comfort to the scientific community, and he 
now gladly testifies to the iireat goodwill uni- 
versally manifested towards his mission. This 
lay In acquainting himself with the state of 
scientific and industrial research in this coun- 
try, and thus equipping himself to advise the 
S^retary of State on the organization of scien- 
tific enaeavour as a part of Indian post-war 
reconstruction; and on its co-ordinatfon with 
similar activities in Britain, His report* is 
rich in proposals directed towards development 
of Indian resources in men and material; its 
interest and importance are outstanding. 

Immediately on his return, Prof, Hill pro- 
cured an official invitation to a group of Indian 
scientists led by Sir Shanti Swarup Bhatnagar, 
Head of the Board of Scientific and Industrial 
Research, to visit British factories, laboratories 
and Institutions concerned with linking scienti- 
fic procedure to public needs. This embassy 
having later journeyed to the United* States 
and Canada, returned to India in mid-February, 
and it is reasonable to hope that its members 
may come to be regarded as apostles of a new 
era; for their unique experience will authorise 
them to select and urge the adoption of such 
among Prof. Hill’s proposals as they deem best 
applicable to Indian conditions. 

The first of these relates to medical educa- 
tion, upon which as a physiologist Prof. Hill 
is highly qualified to judge,, and his verdict is 
that the development of scientific medicine re- 


* Scuttii/ir Atein*// in India, Professor A. V. Hill, 
M.P., Sc.l).. See.K.s. [Goven»ment of India Press, S^imla), 
1944, 1^. 40. 
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quires one first-class department of physiology 
at which teachers and research workers of a 
new standard aqd a new outlook will be. 
i^eai'ed, and thence distributed throughout the 
country. There is the same need for intensi- 
fied “anatomy and pharmacology in the medi- 
cal colleges; and there is little provision for 
psychology. Biochemistry is in rather better 
case because it has developed a certain in- 
dependence of medicine, has had a special 
part to play in relation to nutrition and has 
connections with agriculture and industry. It 
will be a pity, however, if biochemistry is en- 
couraged to develop mainly as a branch of 
chemistry in order to avoid the narrowness 
and penury of the medical connection. It 
should be just as closely in touch with physio- 
logy, pathology and medicine as with chem- 
istry, agriculture and industry.” 

This proposal calls for an All-India Medical 
Centre, “an Indian Johns Hopkins”, throughout 
staffed by the ablest people available any- 
where, employed full-time and adequately 
paid. The selected students should be graduates 
in arts or science, and when requiring mone- 
tary help should receive enough to cover their 
long training with the aim of producing future 
leaders among medical teachers, researchers 
and practitioners. Moreover, selection should 
be regardless of all considerations other than 
quality, because “if any reason whatever were 
accepted for admission other than ability and 
character the project would lose at once a 
large part of its value.” Greatly improved 
health being India’s first need, the All-India 
Medical Centre should be established at a cost 
of Rs. 7 to 10 crores in the capital city, and 
might form a suitable national memorial to 
the Indian Forces, whoso gallantry in World 
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THE sympathomimetic GROUP 
OF DRUGS 


BV S. RAJAGOPALAN 

(Department of Pure und Applied Chemistry^ 
Indian Institute of Science , Bangalore) 


(^l^E of the earliest and possibly best known 
^ istudies in correlating chemical structures 
and pharmacological behaviour was made with 
compounds that produce a rise in blood pres- 
sure. Interest in these compounds was aroused 
when Oliver and Schaefer^ in 1894 and Scymo- 
novjcz- independently in 1895 found that ex- 
tracts of the suprarenal glands, when injected 
intravenously in experimental animals, caused 
a swift and precipitate rise of blood pressure 
and produced all the changes which occur 
when the animals are preparing for battle, such 
as the quick pulse, the dilated pupil and the 
inhibition of the peaceful activities of the ab- 
dominal viscera. The subsequent analyticaP 
and synthetic^*® experiments have proved con- 
clusively that the active principle, responsible 
for this effect, viz., adrenaline, possesses the 
structural formula (I). 


HO 



-CH(OH)*CHa*Nn-CHa 

(1) 


More recently, the discovery of its possible 
function as a transmitter of certain nervous 
impulses has playe| a fundamental part in the 
evolution of physiological and pharmacological 
concepts. 

Before 1905 the existence of internal secre- 
tions of certain glands had been proved by 
circumstantial evidence, but nothing was known 
in regard to the chemical composition of the 
active principles responsible for their vital 
]^bysiolqgical activities. Apart from the demon- 
stration of the comparatively simple composi- 
Mpa ^ adrenaline, it was the first hormone to 
1^ synthesised and there is no doubt that this 
yaidd mxccess with the chemistry of adrenaline 
®iye m impetus and encouragement to the 
^u^essful chemical study of other hormones. 

* while the interest in adrenaline is usually 
fiiPOqUAed with its presence and functions in 
M#ier animals, it is found in structures 
other man the suprarenal glands. Abel and 
Mpeht,^ and many Other workers have shown 
the presence of adrenaline or similar bodies in 
the venoms of different toads. Cpllip^<^ has 
demonstrated the presence of an adrenaline- 
like substance in the prostate gland of the bull. 

While die fame of adrenaline was thus stea- 
dily rising, Abelous et al.n made the interest- 
ing c^aservailon that extracts of putrefied meat 
also contained a Substance that produced a rise 
hi mood pressure. Barger arid Dsde^^ identi- 
Seld Ifee active ingrfedlmts as two definite com- 
poililds, isomMrniMte and tyramine. Since 
both’Diay be derived by putrefactiYe processes 
froi|i the amino acids leucine and tyrosine res- 
Pfctively, ,mey were led to inves&gate other 
bases of puteifachva origin and also substances 
structurally related to adrenaline and tyramtoe: 
their results^^ first showed that an intimate 
y^lationship existed between the plo^siological 


activity of compoundi^ Ktructurttl 

similarity. Bocaust* nil td tht* in- 

vestigated caused a rise in blmHl preiisure by 
constricting the muscular lining tif lh<^ arterio- 
les, Barger and Dale deserilHnl them as 
pathomlmetU*”. a term which is lutw in the 
vocabulary of all physinkigists and pharinaeo- 
legists. 

During the fourteeii years following the work 
of Barger and Dale in DUO nothing of parti- 
cular intere.st develcnwd: known tH»inpound« 
were more intensely uiveNtigalt^d mid cn’ciwlo- 
nally new ones, without siavial merit, were 
introduced. Meanwddle, iidrenalint* was becom- 
ing more firmly established iiiat wits biding 
more extensively used than any other com- 
pound in physiological and chemical investifi- 
tions, thereby illuHlrnting the Important peti- 
tion occupied by adrenaline In theraianitlcs* 
diagnoses and physiological experiments and 
even as a chemical reagent. However, In 1923* 
Chen'^ demonstrated that a dtH’mdion of the 
Chinese Ma Huang, a plant of the ephi»dra spe- 
cies, containing the ttetive principle ephedrtne, 
produced an action on blood pressun* simulat- 
ing that of adrenaline. Chen and Schmidt, the 
modern sponsors of ephedrine, have covered the 
history, chemistry and drug action of ephi^rlne 
in a monograph. 

Once the chemical structure of adrenaline hm 
been elucidated it was natural that attempts 
should have been made io determine whelhtr 
the molecule in its entirety was necessary for 
exerting the particular action of adrenaline. 
Much of the ground was covered by the pio- 
neer work of Barg<n* imd Dale.*'* The mole- 
cule of adrenaHeii ’is such as to have encourag- 
ed the ingenuity of organic chemists, who have 
prepared a series of over 2(Kl swhitance* 
containing most of the permutations and ctim- 
binations of the peripheral groups, of which 
the following are better known: — 

All these subitances have pharmacol^lcal 
action like adrenaline in varying degret^fi. Mine 
of them which have been adequately covered In 
medical texts and have formed the subject # 
some excellent reviews*** recimtly, have great 
advantages over adrenaline w therapeutic 
agents. 

An examination of the group reveals an Int- 
eresting relationship between chemical struc- 
ture and pharmacological action. With an 
ethvlamine side chain, the reiiull of adding 
hydroxyl groups to the benxene ring l« to in- 
crease the Intensity but diminish the duriti«a 
of pressor action. It can also be seen from the 
table that the addition of a single hydroxyl 
group, especially If It be in the oi-poiltlon, in- 
creases the intensity but diminish^ th# dila- 
tion ol action. It Is intereiting to not# that tht 
stability of the compound ii odmlniihtd If W&t 
hydroxyl groups arc attached to the bcn»iie 
ring; thbi explains why adwnallnc solutl^ 
cannot be sterilised by boiling, whertas fw 
example, those of neotynephrlnt (No. 41 am. 
It will be noticed that the nrat tight mmpmtndte 
have a methylene, group in tot a-p«il- 

•tion to the amino group In ihe side cl»iiii» 
In the remaining compou^ii, one of toe hydro- 
gm atoms of this group is replan by a 
methyl radical, which has the effect of pi^loiat- 
ing the duration of the prwor eff^t, altooufh 
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No. 

Name 

1 

^-Phenyl Kthylamlne 

2 

Tyramine 

3 

Synephrin 

4 

Ni* oi^ynephrin 

5 

Symp itoi 

EpI. imj 

6 

7 

ArUfftmoi 

S 

Adrenullne 

9 

htmzedfina 

10 

Propadnne 

It 

Kphadrine 

12 

Veiitol 

13 

C'orbasii 

I4 

Meth>lenedl<>xy, ^-| 
rV^propylamitie 
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HO 
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CH., 
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CH., 
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HO 

CH3 
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U 
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. i. 


Pressor Activity 
(Adrenaline —1) 

Pressor Dura) 

1 tioii (Adr en- 
line =®1 a 

1/200-1/80 

3-^4 

1/100-1/20 

2 

1/60 

10 

1/25 

5 

1 / 1(10-1/25 

4 

1/12 

2 

3/2 

2 

1 

1 

1/300-1/100 

5-10 

l/?00-l/60 

7 

l/300-l/li;0 

7 

1/80 

10 

1/4 

2 

1/400 

10 


tho intenaity of the latter ia slightly diminished. 
It has recently been shown that adrenaline is 
readily destroyed in the body by an oxidase, 
which attacks the side chain and thereby in- 
activates it pharmacologically. At the same 
time it was shown that this oxidase attacks 
phenyl ethylamine, tyramine, sympatol and 
epinine (Nos. 1, 2, 5, 6), but not benzedrine, 
ephedrine or corbasll (Nos. 9, 11, 13), which 
have a methyl group in the a-position. This 
explains why the last named compounds have 
more prolonged effect in the body and per- 
haps why, unlike adrenaline, they are active 
when orally administered. 

Adrenaline has practically no action on the 
central nervous system, but ephedrine and es- 
pecially benzedrine have a marked stimulant 
action. Increased stimulation of the central 
nervous system is caused by compounds in 
which the benzene ring is not substituted, e.g., 
benzedrine, propadine and ephedrine (Nos. 9, 
10, 11) and in compounds containing an iso- 
propyl side chain, -CHo.CH(CH,).NH.. The 
stimulant action is enhanced by introducing a 
methylenedioxy group, into the 

bimene ring (No. 14), or replacing this by a 
cyclohexanyl nucleus. Such compounds which 
have recently been prepared cause marked 
acceleration of respiration ahd increase of motor 
excitement. 

In examining the general pharmacological 
activities of this group of bases, one cannot fail 
to be struck by the Regularity with which the 

the atom-pattern, ^CH.CH.NH- occurs in 

their molecular architectures, kowever, sympa- 
thomimetic activity is not exclusively restricted 
to the g-phenyl-ethylamine derivatives. Fottr- 
neau,'^ among others, has drawn attention to 
the way In which this typs of aralkyl structure 
is usually accompanied, in even nonbenxenoid 
substances, with characteristic sympathomimetic 
activity. Thus, this activity whicn is observ- 
able in g-phenyl-ethylaminei-^ (II) is more 
strongly pronounced in ac-tetrahydro-^-naph- 
thylamlne’^‘^^ (III) and intense in methyl- 
amino-hydrindene^^ (IV) . 



(IV) ■ . ■ ’ 

The of tetr.ahydro-iS-naphthylainme 

has been attributed to its being a derivative of 
^-phenyl ethylamine (II) in addition to its res- 
emblance to 7-phenyl propylamine and cyclo- 
hexenylamine.i« The high activity of methyl- 
amino-hydrindine (IV) has been explained on 
the basis of its being doubly a /5-phenyl-ethyl- 
aminc. Curiously enough, this activity, unlike 
that of phenyl-ethylamine, is not enhanced by 
the entry of a hydroxyl group into the aroma- 
tic ring. 

Evidence of this interesting phenomenon is 
also to be seen among the group of isoquino- 
lines, of which -phenyl ethylamines consti- 
tute the precursors. The structurally related 
bases, cotarnine (V), hydrastinine (VI), the 
hydrastinine-like base (VII) and norhydro- 
hydrastininc (VIII) exhibit varying grades of 
sympathomimetic activity. 
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CHaOj 
CH 



CHsQ- 


Hydrastinine, which is an astringent and styp- 
tic, is used chiefly ip uterine haemorrhages. 
Cotarnine is of importance in medicine as a 
styptic and as a uterine sedative and is known 
as ‘Stypticine’; its phthalic acid salt also finds 
use under the name ‘Styptol’. The chloride of 
(VII), 6 :7-dimethoxy-2-methyl-3 : 4-dihydroiso- 
quinoUnium chloride (IX), has been introduced 
in practice as ^lodal”. It causes a rise of blood 
pressure and renders the heart-beat slower 
and stronger. 

The activity of p-naphthyl-ethylamine deri- 
vatives. was investigated by Madinaveitia.-*^ 
By comparing the activity of p-phenyl-N- 
methyl-ethylamine (X) with the methyl ether 
of phenylethknol-methylamine (IX), 



/ 

I. 

CHa-CHa-NII-CHa 
(X) 




CH-CH2*NH«CH8 

O-CHa 

(XI) 


CH-CHa-NH'CHs 

I 

OClIa 

(XII) 

he showed that the introduction of the metho- 
xyl group in the side chain did not change the 
sympathomimetic activity; but if the ^-naph- 
thyl nucleus (XII) was substituted for the 
phenyl group, the activity was increased about 
forty; times. Having found the naphthyl com- 
pound so active, Madinaveitia compared the 
activities among themselves, of four other deri- 
vatives (XIII-XVI). 



CO*CH2*NIl2, HCl, 
(XIIl) 

OH 



I 


Cd'CHa^NHa. HQ 
(XIV) ^ 



CH'CUa-NHa, HCl 


OCHa 

(XVI) 

He found that the introduction of the hydroxyl 
group para to the side chain (XIV) greatly In- 
creased the activity and that etherification of 
the phenolic hydroxyl (XV) greatly reduced 
the intensity, the ketone (XIII) being much 
less active than the methyl ether of the cor- 
responding alcohol (XVI). 

Although considerable time has passed iince 
the isomeric naphthyl-ethylamines (XVII and 
XVIII) have been synthesised them sympa- 
thomimetic potentialities do not appear to 
have been explored. 4-Hydroxy naphthyl- 
ethylamine (XIX), the tyr amino analogue of 
the naphthalene series, was synthesised by 
Windaus^^ 


•CIIg NUi (HCl) 



CHa'CHt»NH^(HCl) 

(XIX) 

but, surprisingly and apparently in conflict 
with the findings of Madinaveitia, it |M»ses#es 
only a slight activity. 

Since the work reported by Rajagopalan m 
the synthetical aspects of sympamomlmetics 
■derived from naphthalene^^ and meir pharma- 
cological examination, Day and his collabora- 
tors^T have reported the synthesis of a few 
derivatives of naphthyl amhioethane but |m®- 
sented no pharmacological data on these com- 
poxmds. 

Hildebrandt28 reported that thebainine (XX), 
a derivative of |5 -phenanthril-ethylamlne, has 
a general reaction towards rabbits like that of 
3 ;4“dlhydroxy phenyl ethapolamin® (XXI):— 
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CUs-ClIo-NH-CMIa 


(XX) 

t)H 



CU (OID-Cllg-Nlla 
(XXI) 

Recently, a small number o£ ethanamiue dcri-* 
vatives of phenanthrene, as also that of di- 
benxofuran, have been revealed but these 
compounds were (examined only for their anal- 
gesic activities.-^ 

Kver since the demonstration of the remark- 
able physiological effects, particularly on blood 
pressure and the uterine muscle, of histamine^*** 
(XXO), isolated**^ from ergot of rye and later 
syntht^sised by Pyman,*’- it has been considered 
desirable to prepare similar compounds pos- 
sessing the ethanamlne chain linked to hetero- 
cyclic rings other than iminazole. Several such 
bases have already been obtained. 

HC-i»p*c--ciig.cn8-Nn^ 
i i 
N NU 

\/ 

CU 

(XXII) 

N N 



. (‘Ua-CUa-NUa 
(XXiU) (XXIV) 

Of the ^-2-, and /1-4-pyrldyl ethylamines 
synthcHlHed*^'* with the object of ascertaining 
their sunpected activity, it has been found’** 
that, whereas the f?-2-derivativc (XXIII) did 
not behave like adrenaline but rather like 
histamine, the /1-4-isomer, (XXIV) produced a 
pressor response similar to but weaker than 
that of adrenaline. 

A set of ethanamine derivatives of quinoline 
and isoquinoline have already been deacribed^r* 
in the literature. 


HgCO 

I N N 



I 

C0*CIVNH2 

NH 



(XXV) 


Crra-CHg-NIfg 


Clho- 


CII (OU) CIIo-NUg 

-/\/\ 


\/\/ 


ClL-CM.’HHo 


(XXVI) 

(R II or OCIIn) 

Quinolinyl ethanolamine (XXVI) was found to 
act on the blood pressure as does phenyl etha- 
nolaminc, whereas /?-2-qmnolyl ethylamine 
(XXV) possesses an activity one-hundredth of 
that of adrenaline.'*** The remaining compounds 
in this series do not appear to have been so 
far tested. 

/1-Indolyl-ethylamine (XXVII) was foundBT 
to dilate the pupil markedly and produce a 
substantial and rapid rise of blood pressure 

/\ nCH,-CH,-NH, 


NM 

(XXVII) 


CHg-CH-NUg 


Nil 

(xxvni) 

while the a-methyl derivative of indolyl-ethyl- 
amine (XXVIII) produced**^ a rise in blood 
pressure by vaso-constriction, contracted the 
uterus and stimulated intestinal movements. 

Windaus and Dalmer**** found that furyl 
ethylamine (XXIX) produced only a short- 
lived fall in blood pressure and that its tetra- 
hydro derivative (XXX) was without any 
eifcct. 


lla • C Ua • N Hg yC H r C Hg . N H, 


o o 

(XXIX) (XXX) 

QuJ[^cirg.ch 

0 

(XXXI) 


a-CHg-NHs 




(XXXXI) 
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'CnrfwnX 

Seimee 


s s 

(XXXIII) (XXXIV). 


Nil 

(XXXV) 

Hinegardncr and Johnson^** have prepared thia- 
zole bridges of adrenaline- and tyraminc-llke 
bodies (XXXII) which they reported possess- 
ed pharmacological interest. Thienyl ethyl- 
amine (XXXni) was found^i to be as active 
as the phenyl analogue, f-(r)-phenyl-) furyl- 
ethylamine (XXXI), and analogous derivatives 
of tliiopbene (XXXIV) and pyrrolc^'-^ (XXXV) 
were £ound‘‘^ to be pressor-active. Thienyl 
and furyl-isopropylamines have recently been 
stated*^'^ to be similar in their action to phenyl 
isopropylamine. 

The investigations in the held of the sym- 
pathomimctlcs, correlating chemical constitu- 
tion with physiological activity, have been of 
considerable interest. They alone, more than 
similar studios in other groups of medicinal 
compounds, have so far letit themselves to al- 
most rigorous interpretation and made possible 
the theoretical prediction of the physiological 
properties of a related member of the sympa- 
thomimetic group based on previous knowledge 
of its chemical structure. Instances of a large 
measure of actual experimental realisation of 
many such predictions concerning sympatho- 
mimetic action are rather plentiful. As such, 
these investigations, despite their restriction 
mostly to members of the benzene series and 
their regrettable lack of thoroughness as far as 
the other fing-sy stems are concerned, may be 
considered as a triumphant chapter in modern 
iatro-chemistry. 

The compaiative studies of the substituted 
as well as the uusubstituted /^-phenyl-cthyl- 
amines, and /?-phenyl-ethanolamines and their 
structural allies have brought to light many 
interesting generalisations. These have given 
an insight into the subtle ways In which phy- 
siological activity can be altered by even slight 
structural modifications of the sympathoml- 
metics. In the present state of knowledge an 
answer to the interesting question of whether 
or not the same or similar rules governing the 
intimate relationship between constitution and 
activity of the benzenold sympathomlmetlcs 
operate in the case of their analogues derived 
from the higher polycycHcs and the hetero- 
cyclics is, however, not yet possible. Another 
question which naturally arises, namely, whe- 
ther the knowledge already gained can be ap- 
plied for the rational evolution of future sym- 
pathomimetics possessing ring-systems other 
than benzene, must also for the present remain 
unanswered. This is in a large measure due on 
the one hand to the reason that sufficiently 
varied and comparable types of compounds 
belonging to the other ring-systems are not 
known and on the other, to the fact that, so 
far no systematic correlation has been attempt- 
ed with even those compounds that have been 
available. 

The gaps in existing knowledge must be 
finally bridged before the problem of the 
rational evolution of future sympathomimetics 


bidonging to ring-systems other than benzene 
eould be solvt^d. Recent works In this line 
i‘(»n.si.si in attempt.s-‘‘‘ to study systematically 
tlu' .synthe.sis and biological examination of 
group.s of compound.s derlvt*d from the cnrl>o- 
and hetiU'o-cyelie.s and which pOHStvHS the requi- 
site .structure.s neci^s.sary for sympathomimetic 
activity. 
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THE CHEMISTRY, 
PHARMACOLOGY AND 
THERAPEUTICS OF THE 
SULPHONAMIDES* 

"rjR. V. R. iCANOLKAR who presided over 
^ the symposium declared that the idea of 
using chemical substances for treating diseases 
is not new. The ancient Indian physicians 
employed oxides prepared from metals ac- 
cording to an elaborate ritual. Towards the 
commencement of the 16th centinry, Paracelsus 
advocated the use of chemical substances of 
known composition and his statement “All 
things are poison and nothing is without poison, 
but the dosage it is, which makes a thing 
poison” is worth reflecting upon even now. 
Physicians and pharmacologists have been 
searching for substances which would show a 
greater affinity for disease-producing micro- 
organisms than to the vital tissues of patients 
when introduced into the body. It was ex- 
pected that substances which kill pure cultures 
of micro-organisms in vitro may as well dis- 
infect the blood or other fluids when admin- 
istered in non- toxic doses. It was soon dis- 
covered, however, that small doses of most 
bactericidal drugs were rendered inert by blood 
proteins before they can act on the micro- 
organisms. It is true that remedies have been 
empirically discovered for some parasitic dis- 
eases, such as quinine for malaria, emetine for 
amoebiasis and mercury for syphilis. 

The modern methods of chemotherapy may 
be assumed to have started about 1895 with 
the use of cacodylates and atoxyl for combat- 
ing parasitic infections. High hopes of a dis- 
covery of specific antiseptic remedies in the 
early years of this century were entertained 
when Ehrlich discovered considerable difference 
in the affinity of different tissues to certain 
synthetic dyes. Ehrlich and his pupils devoted 
many years of work in search of a “therapia 
sterilisans” and their efforts were attended 
with some success in the synthesis of an organic 
arsenical compound — salvarsan. Unfortunately 
most of the drugs synthesised ' during the first 
two decades of this century were ineffective 
against bacteria and viruses though they were 
potent against protozoa and spirochaetes. The 
discovery by Domagk in 1935 of a synthetic 
azo dye which is a powerful agent in arresting 
the growth of micro-organisms in the tissues 
has opened up a new era of therapeutic pro- 
gress. A large number of synthetic compounds 
have recently been prepared and their pharma- 
cological properties studied in several coun- 
tries. The progress has been phenomenal, and 
infections which were looked upon as imiform- 
ly fatal have been treated with remarkable 
success. These drugs have been tried experi- 
mentally in animals and clinically in patients 
in a large number of infective conditions during 
the last eight years. Their advantages and 
limitations*^ have ,been carefu^y worked out. 
Their use in plague, a disease more or less 
•endemic in India, has probably been the most 


* Abstract of a symposium held on the 27th December 
at Poona under the joint auspices of the Indian Academy 
of Sciences, Bangalore, and the National Academy of 
Sdences, Allahabad. 


important contribution in this field in our 
country. Before asking the main speakers to 
address you, I would like to say a few words 
about the chemotherapy of plague. The first 
thing to realise is, that all people who suffer 
from plague do not die of it. Usually about 
50 per cent, survive an attack with almost any 
treatment. On the other hand, if a fair num- 
ber of plague bacilli could be cultured from 
the blood (septicaemic plague) the probability 
of a fatal termination is certain in nine out of 
ten cases with most treatments. The efficacy 
of the sulpha drugs is, therefore, assessed only 
in septicaemic types of plague. 

. The use of these drugs is now being extend- 
ed to the treatment of war wounds and surface 
inflammations where the drug can be applied 
in adequate concentration. Dr. Dikshit has 
prepared a paste which has found favour in 
the treatment of wounds, burns and tropical 
ulcers. 

Dr. K. Ganapathi said that soon after 
Domagk’s announcement of the therapeutic 
properties of prontosil, Fourneau and his col- 
laborators made the important discovery that 
prontosil owed its activity • to sulphanil- 
amide produced in vivo by reduction. This 
greatly accelerated the speed of research 
and engaged a large group of investigators all 
over the world. The derivatives of sulphanil- 
amide synthesised and studied in large number 
are mainly of two groups — those substituted at 
the amino radical and thoSe with substituents 
at the sulphonamide radical. As a result of 
the studies, it emerges that only those com- 
pounds with a free amino group or in case 
the amino group is substituted those in which 
the compound with the free amino group is 
liberated in vivo by fission, show therapeutic 
activity; in recent years, compounds of this 
second group like succinylsulphathiazole, phtha- 
loylsulphathiazole have been deliberately pre- 
pared to restrict the locus of action, of these 
compounds and make them adaptable for the 
treatment of intestinal infections. A large 
number of compounds with various types of 
substituents at the sulphonamide radical of 
sulphanilamide have been studied of which 
the most promising are the heterocyclic deri- 
vatives. Starting from sulphapyridine, a rapid 
search for more active compounds among the 
heterocycles has presented us the potent drugs 
as sulphathiazole, sulphadiazine, sulphapyra- 
zine and some of their derivatives. The ring 
systems known to the chemist and are amena- 
ble to the synthetic processes have been tried 
and most of the compounds obtained thus are 
either devoid of activity or greatly reduced in 
activity. Also, substitution of further atoms or 
radicals in the heterocyclic ring of sulpha- 
pyridine, sulphathiazole and sulphadiazine have 
been tried and the compounds have been found 
to be varied in activity. The results obtained 
appear prima facie to follow no law from the 
structural point of view;* they lead to the con- 
clusion that the attempts to link the thera- 
peutic activity with a particular structure,-' pic- 
turing the various radicals or atoms to be 
contributing additively to the therapeutic 
property- of the compound, will not lead 
us far. Rather it appears that the chemo- 
therapeutic property is more systematically 
related to some fimdamental physical or phy-- 
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P>. coli in riiri) o\ ci' i.ip. l*. ai . 
'I’liese results arc oi)tat!i*’d o*-. tia’ Im s . 

theory (which is doii\«'.! Pom: i«;!,r 
conct'pt of the 111 chaniMo la' ,icl'< f; ! *. 

sulpho^iainides t that tin- s.iiMir: tiio ;■ 

of the sulplionc s.roiipin", in tbr ciii'!|...i;;:>i, t.- 
greater tlu' liacl' riosiatic ariuiis. ! i;i i,> 
tive nature of the ;;idph«itic ••.rcUti ..np.-.i; a. 
he rundanu'ntally is-latcd ui ih,- ...to.;:-, m 
some way as yol nol juTfcci!;. nndi i .om.p .<i i 
it holds good in spile of (!i<* lla tu'i* . o{ l-'jldf 
and Woods hi'inc. srriou;.l\ pui ..t ioiii »l ’ri.. 
problt'in now ('onsisls in cjuanlit.tliv»-l\ r*{tia: 
ing this with sonic mcasinsiblo pliy .s-.d p* o 
perty, also ann»n;'. coinponnds wincji f.dl «>!•! 
side tlu‘ seoijc of tho r.cli lo'iibn th'Miv 

Uh, Ji. li. Diksiim' classiliiMi the ;:nipiH ai.nt c 
des into llirei' main e.roup:.; im ib«»: o e. bi- h 
are readily absorlied from llio c..f.iid me r tm.d 
tract, in) llio.sc which aro potjrj\ .{b oiP <1 
and Oil) lhos(‘ which can in- pr<iiiialijy ir 
for local application, ca/., (o uIct:, and v.imp.d- ; 
this grou|> consists wf dm;;;; oj c.miip:. i* 
and (h). Important <lni;',s l<cloir;m;; p. Wu 
tii\st group ai’c sulpiiani laniido an«l d p;.i ahn*-, 
thiazoh' and p\ i-imidinc dm ival i\ c.. tin- pii.ii 
macological actions of w hicli an* v. oil l.mo'. n 
Important diaigs iK'loiic.in;'. to tho stcnn,} •;mup 
are sul|)hagnan!diiic. sncciiiy l ulphaf liia.o.lr ;m,j 
t)htl)aiyisu!phalIiiaao|(-. 'rhr\ aro |iM..ijv .ii. 
sorb(‘d from th(‘ g.astro int :.l m.il ha.M .and tim 
remain in the iiP nn's prodnem*; a bacirim 
static action. 

In this, coiinlrs mlc;;lmal inji-oth.n; {tP. 
cholera, entei'ic lovers and dy-. ntoM,--. ai> 
more common than in America and l-’.iiiop.Mii 
countric's and., thm-cforia it i-. )n;;)d\ do,naj,|, 
that research workers ;;honld dm-oio Un-n 
attention towards <lru;*.;. boloni'.inr. h» tho .a o 
ond group nKmliom'd ahovo. Prom tlm phai 
macoiogieal point of view the r<-c{uirom«-ni 
of suc.'li drug.s would in- that lli<-y .ahoiiid 
not be re'adily absorbed, th«‘\ si ton hi be 

soluble to a ('(‘rlain i .\t»*id in tho ml<-:-.tmal 

juices aiKl they should have a bactono 

static action on the pathop, oiuc orip'imsms m 
the intensities lik** tho.^w iirodnciin*, cbolci a and 
dy.senlery. IVly eclhs'p'.ue. Dr. II. S. iVI;i!i.d. 
working in my iab<)ralor\', Ims combm»‘d sul 
phonamides whlh several other known anii 
septics with tlu' viewv dial in the inte.stm.- 

their combinations will split uii and Ih.- indi 
vidual drugs so liberated will he able to pro 
diice their antiseptic aedion on the inle.stinal 

/iora. In such ('xpis-iments if the .siilitt ing. of 
the combinations is too rapid, absorption oi tbr 
individual dru.gs will also be rapid and if I he 
splitting is too slow, suHicient (juantitii's t»f the 
drug to prodiK'c Ihc' baeUn’io.static propmdits 
will not be lilierah'd. An ideal dru/; will hr 
such that it would product' a desirt'd’ crgu-eji 
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of sulpluuliazim', IM) of tlo' .•UKliuni 

was p.ivt^n inlfavt'noii.sly and also pans, of 

Iho dnip. was p'ivtsi by moiili) on adniission, 
H'O pans. aft(‘i* four hours and thon 1 pan. ovory 
four hours witli a lotal of li)*() pans, on Iho 
llrst day and thon 1 pan. (*v<*ry four lanirs on 
llu* suhsoiiuont day?:. Tlu' n'.'uilts. (»hlaint‘d 
aro pivi'u in tli(‘ lahlo. in this, IhM oas.o;-, haxa- 
boon (‘Xtdudod as tlu'.v wore inorihnnd on ad- 
mission and tho drop, has ikjI Iho <*han('o !o 
act on tho.so drup.s. In tho tabl<‘ tlu* ro::uUs 
aro pivmi (i) takinp, all tho oa.so.s and lii -n. 
lii) takinp, (m}> tho si'ptioasnii’ oasi'S and ih ' 
sipaiihoaiu'o of (hi* r(‘sults is oljvious. 

d’iu‘ nssults show tiial tho :;ulpl)onainidos. 
possc'ss vary strikinp, t lua’apf'Ut io aotivily 
ap.ainst plapuc' inhs'tiou and hav(' hroup.lit 
al)out a oonsi<{orahlo rt'duotion in mortality, 
'riuniph tip' ninnh-r of (s*o;<‘s troat'*d with sub 
phadiazino is not pa'isai as with ofhor.s, IIkm'o is. 
a suppa'stion that it /’a v s th<‘ ho.st I'os.ults. 'TIk^ 
toxio symptoms ohstu’vod worn as usually d*'- 
.srrihod hut wsm'o loss fiasiuont. [Hu’.sildy ho<‘aus.o 
tho dosapo and Iho ))lood (’om’onlrat ion.s iiav ' 
boon oarofully ropulatod. Sulphadiazino ap 
poars to ho tlu* l(*ast toxin. 

l)H. V. L. UKSui’oNnK pavo his <‘Xt>ori(*n(‘<*s <»f 
troatinp, plapuo at Poona htd’oro tlio a<lvont. <»f 
tho sulphonaiuidos and with .sulphatina/olo 
and ,sulphadia/.in<*. d’iio trial with tin* sulpho • 
nanjid{‘s in plapuo in Iho I'ooont <'pi(lonh(* \va.‘: 
oarriod out in oollahorat ion with Dr, IP IVt. 
Wap.lo, 'Fho u.so <jf tho sulj)h«»i!ami<lo <lrup.s., lx* 
said, lia.s la'oui'.ld about a .strikinp, roduoti<»n i)i 
moi’tality. Ho doalt. at h'lip.th with many oli- 
nioal dotail:; and oh.st*rvai ion.*: ho had ma<lo in 
his lasamt trials at Pi)ona. 
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mins, and hormoius; (2) discover}? of drugs 
o(liiivalonf to, or c*von bolter than, those ob- 
lamed Irom natural .source's, c.f;., atebrin plas- 
mo((mn.‘, stilhoostrol; and (3) discovery of 
<lriip..s of e‘nlij‘('ly ix'w slruclLirc.s, e.( 7 ., the sul- 
phaitilamidos, aromatic amidines, etc. Dr. K. 
(Janapatlii pave a comi)rehensivc summary of 
111 * so .syid l)(‘U(‘s and dwt‘11 at some length on 
tlio sulphanilamides wliicli group has been 
.steadily incresising to om* advantage and which 
has lo.stilii'd to ihi* ingenuity of ' the organic 
olu'hd.st who, in tho words of the lecturer, 
“has vi*)-y lU'arly I'xliaustcd the ring systems 
ho oan think of". Among the drugs of this 
group that have re'contly emerged out of his 
<‘ITorl.s art' some liighly potent ones in the 
tioatmont of many type's of streptococcal, sta- 
j)hylooooi‘;ii, gas gangrene and intestinal infec- 
tions.. Out' t)r tlu'si', rnaid'anil, is not nullified 
in it:; t Ix'rapi'iitit' t'lfect, by p-amino benzoic 
ai'itl (ir pns (ir tis:uu' decomposition products 
and i::, in this i-t'spect., next only to penicillin, 
(‘ompounds of similar groups are now being 
.sfudit'd autl oth'i- p:i-(‘at promise, particularly 
in (.lit' trt'atnv'ut of lo(*al infections where sul- 
phanilamido:; art' not ideal for use. 

Da. IP K. Nandi gave an account of the 
pi’incipal glandular })roducts that have uptil 
now t'anu'd ('onspiciious reputation and have 
mt't. with tilt' t'linician’s appi*t)val. One wish- 
t'tl that ht' had dwelt mts’e on tho scope for 
llu'ir mamifaeturt.' from the slaughterhouse 
wa.'.to.s in tlx' couid.ry and tlio need for appro- 
priate nmm'fipal and State aid for the proper 
eollet'tidn t>f jdands undt'r etinditions ideally 
.':nit(‘d lor- tht'ir .suh.si'tjut'ut prtieessing. 

In a imiH'r on tiu' vitamins, which evoked 
.somt' i n ft ‘j-t '.sting disei).s.sif)n, Die V, N. Pat- 


PHARMACY AND DRUG DKGISLA.': 
TION IN INDIA 

''PWO .symposia, tint* on “Nt'wt*!- Idiai’maeeuti- 
^ eals" and tlie tjlhor on “Fuiurt' i*harmaey 
aiul Drug lA'gisIation in India", wt'rt' amt)ng. 
thi' proeet'tlings of the Fiftii All-India IMiarma- 
eetitieal Oonft'i-miet' lu'Id in Homhay iindi'i* tlu‘ 
pre.sidt ntship t)f Dr. II. K. St'n .during the 
2I.st“23rd Det.'emlier 1944. 'fhe th’st of these 
ctivered a wide* grtmnd, illustrating .somt‘ 
of the rt'ctmt sfx'etaeular at'hievt'menl.s t>f 
ehemislry in its applicalitm it) nit'dit'ine. 
Ftjremtj.st among tlu'se has biH'n our knowledgt' 
of the synthetic drugs wliere dtwt'lopmenl has 
been alting three main lines: — (1) the re])ro- 
duction, in the laboratory, of prtidueis obtain- 
ed from natui'c, c-r;., adrenaline, the vita- 


WAixDiiAN brit'dy survt'yt'd the position which 
flu'.st' oeeiijiy among the pharmaceuticals and 
indicated liow, as a I'esiilt of the enormous 
amount of work now in progro.ss, vitamin 
thorapy may, within the nc'xt few years, as- 
;:iime a miieli wider si’ope than at present, 
lie, however, soundefl a note of warning 
ag.ain::t the indi.seriminate use, in the form of 
.'ihotgun tlu'raiiy, of the vitamin.s by the busy 
praelitioner who is only faintly acquainted 
witli th(‘ modern advances of vitamin research 
hut i.s greatly innueneed by the manufacturer 
who .swamps him with pamphlets and reports 
under the resiu'ctable name of literature extoll- 
ing tlie pro}ierlies of hi.s paidicular brand of 
vitamin preparation. Dealing with the scope 
and value of vitamins, vitamin concentrates 
and multivalent vitamin preparations . in post-- 
wai- relief programmes, he stressed on the 
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sico-chomical |‘)n)})iTt.v of tho fonifumnd. li; 
the case of ilu“ sulphanilaiirules, uhoroni ur 
have got a series of coiupoumls of aeti 

vities wliich dilVer in structure ouh in tie- 
naturt‘ of the' sul)stitueut at the sulpiu»nauu<l«’ 
radical, the )irt)l>lc'iii is only t(j di.-cover tin* 
particular pliysical property of tlu* ctuupoimd 
(goverued by the sulphouaiuide groupiug) run 
ning })aralU'i to the tKicti'riostatu' activity. H‘-ll 
and ivoblitu e( mceruinp. 1 lieinstivt'S with tin- 
N^«substit.ut.ed eomjiouuds. havt* suecei‘ded in 
correlating llu‘ dissoeiatuui constant witii the 
Ijacteriostal ic aclion of the conipoiinds ap.aui.sl 
B. coli fu rhro ovt'r a fairly wide ranp.o. 
I’lU'St' results are obtained on tlu* basis. ol tin* 
theory (vvidcli i.s fi'om l‘'i Id i-s*- Woods 

conct‘pt of tlK‘ lu chani.sin of ai*tton of the 
sulphouainides ) that the {U’t‘aU'r tin* ne)’,ativit\ 
of tlie sulphoiie grouping in (Ik* c*oiuptKUui, the 
greater llie baetsriostatK* at*Uvity. 'Tlus, nega' 
tivc nature of tlu* sulphone groiiji appears, to 
ho fundaiueutally related to tin* activity in 
some way as yt't not pt*rh‘ctly undeisto(ul anti 
it lioki.s good in .spiti* of the theories of Bildes 
and Wo<jds heinr, stu'iously (piestioned. d’he 
problem now i‘onsisls in i|uant datively e(|uat • 
ing this with sonu‘ nu'asurablt' physical pr<o 
perly, also among, eompounds \vhic*ii fall out- 
side the scojic of the BelBbohlin theory. 

Du, I.J. B. DiKsurr elassilied tlu* sulplionanu 
dos into thri'e main groiijis: (i> burst* winch 
arc? readily ahsoi'lu'd from tin* gasl i'<»-«inti‘st uml 
tract, (il) those wliich are iiuorly absorbed 
and (iu) those wliieh can ht* protilahly u;;ed 
for loc’al application, c.p,, to ulcer.s and wound.*;; 
this group consists of tlrugs of groups (it 
and (b). Important drugs belonging !<» the 
lirsi groiij) an* sidjilianilaniide and ih; pyridiiu*» 
thia/.oh* and p\rimi(line lU'rivat i ves, tlu* phar- 
macological actions of which an* w't*!! known, 
important drugs belonging, to tin* second g,roup 
arc suJphaguanidine, succij)yl.*aiIphathia/oIe iinp 
V)lithaly Isulphathia/.ohs 'I'licy an* poorly ah 
sorhc'd from t!ie g,;isl rtwiid- ?.t lual lr;ict aiul thu.*. 
remain in the iidtsdines prodiu'ing, a haebTio 
static* ac'tjon. 

In tins c<mntry intissbual mfeelum.'; likt* 
trholera, tmt(‘ric fevers and dys- nterie.s are 
more common than in America ami Kuropi'un 
countricss and. therefore*, it is highly desirable 
that rcrsi'arch vvorkc*rs should devote* then 
attention towards th’ugs bc*longing to tlie si-c- 
oncl group mentioned above*. l'’rom the phar 
maeologicid point of vii'w' tlu* rc*(iuir(*nH*ntN 
of such drugs wouhl be tlud llu*y should 
not be rc'adiiy absorbed, thi*y .simuld be 
soluble to a ('c*rlnin extent in tlu* inte.stiiuil 
juiechs and they .simuld have a bacii'n<»- 
static aclion on tin* pathogcmic* organi.sius in 
the intensities lik*' those* producing cholc*ra and 
dysentery. N\y cedleague, Dr. ll. S, Mahal, 
working in my laboratory, ha.s t*ombim*d suB 
phonamides with sc‘vc‘ral other known anti- 
septics with tlu* vic*w that in tlu* intestine.*’: 
their combinations will split up and the indi- 
vidual drugs so Iib(‘ratcd will be abh‘ to pro- 
duce their antiseptic aclion on llu' intestinal 
flora. In such (*xpc*riments if the splitting of 
the combinations is loo I'apid, nb.sorption of tlu* 
individual drug.s will also lx* rapid and if the* 
splitting is too slow, suHIcienl quantities of the 
drug to i)rodiu'o iho b:icicnosiutic propcTtic’.s 
will not be liberatc*d. An ideal drug will he* 
such biat it would produce a desired eoneen- 


liatKui 111 tin- !nlrr.!im‘6 uiUaaii maiergouig 
lapid ai’ >«'iptmo 'Ah’ have li let! r.eVi'J.il ?au li 
emm un.tl n Kj:. Iml m* f.u a?* w e have tad bt'« a 
tn luid liu* id<*al «!iug; ue are. h«e\ev* i, 
Impi'lu! nt oikt.uiHne. go«u| itvailts. 

rin' idra td Citioouuug, aulueptif. wUb r ul 
plKUiaiiiidt : . b<e.\t'\ t i. .ippear*. iimir’ pi tniu’ ing 
ill tin* treatment e| auuuO-^ aiul ulcei?. In fat t 

lliK’. nue neiit net li’.tnct t»ue’.r|f ftj Milpimn 

amidf; .\u,\ CMii li un.it mil of ant i:a'plic^. ubug 
will j.ratlu.iily -pht up m (be wtuind or ul« rt 
itiidil b«’ U-.elul Such eninlunaf if piiipfl 
l\ maile uiudti net hr <iniekly ab.*<oi bet{ pern 
tlu- Mti* ol ;ippbcatmn, uuul<l bt* le?..** urdatmg 
and bet-au?;e ef ; leu r phttuig wdl in* able le 
<’\ert a <*nnt iiuien:. .inti:,eptu* actum t Jur .‘au'h 
I'nintuuatum ef preit.ivni anti fouuahn nuul* 
l»\ Dr, Mahal ha.-, be n biumi tti be very U.M'fnI 
m Ihe ti4’alnK*id ef ’Pi tipu al ulceis Hecaur « 
tif sinali stuck o! tlie ihug at uia tigspusal wr 
etiuUl Uiit gavK* it an e\ten.‘ave trial. t hav« 
lefi-ried to Hum- eHpeniuenl.*« tu tlraw Uu 
.dtentum tif I'e.'.eareb w takers lu idea .‘ai 

lluil bellet' anti mure powerful antiseptics ina> 
be fuuud. 

Dk. I’. M. WA(a I diM*us?,ed the Iheiapt'Utn 
value of the vanuus ;adpbtmaimdi'?» m different 
ha»‘tenal mfectiun,’., Alli-r tlu* di.sctJVeiy uf the 
ft niarkaide tberap utie j >r<»pei tie?t of sulpha 
tiua/.uk* aiul sulpbaf lynduie. m experimental 
plag.tu* iiijeetum.N in niu'e by Sokhey amt 
Dik.'dut, eluiu’al ti ud.s were giv« n to Ihese 
drug,* hater on .suiphadia/me wan also tried 
d'bt‘.*a* were dope in plague iqndenucn in diltei 
» ul parl.s' of India and the te.suH?* obtitined have 
ftdhih»d the (‘Xpeetal ions of the aiuinal exp«‘U 
mt‘nt.s. On tlu* whole. mtluduiK the Iasi inal 
at Poona. PPd earass hav<* bm n treated .sy>t«* 
inatieally and umler .strictly cunlrolh'd cuiidi 
tiun.*;. No .‘ieleelmn of i*a.Hf*n were made bu! 
beaimeni was given m .*drirt lotatmii a.s thr> 
<’anK‘. Baetenolugieal dnigimsi.s was made m 

each ca.se for plague by isolating the oigainsm 
and al.so by determmmg Ihe |nes»'nce la ab.sencr 
of septieanniu. 'riie coiiceidration t»f the drug 
m the blood aflei* ds administration was dfdej 
mined every day in all eases, this wa.s to 
cheek np tlu* absorption ttf the flrng and to 
i’ontrol tlu* do.sage, 'riu* Ummoglubin esUinaliun. 
h*neoeytie count ami tlu* ditrerenlnd mufil 
wen* made m all c'a.ses every idternate day to 
eordrol the loxie reaelu>n. Usual prreatitmns in 
the trcMdiiient with the suiphonumldes were 
lakf*n. The eoneentration <»f the driigs m the 
blood aimed at and attained wa« 5-111 mg. pet 
11)0 (*,('. of blood iii the e*ase of «ulphii|iyridine 
and sultilmthia/ule and 10 to 15 mg. hi the 
ea.se of sulphadia/im*. (*nitvvntrutium higher 
than llusst* wt‘re tried: tluyv were not fotind to 
give better rt*.sulls hut only proved to be inoie 
toxic, d'lu' actual do.sages of tlu* drugs wiucti 
gave I'i.sc* to th(‘ abovt»-inetitioned blood con 
(S'Utration.s an* as follows. In the easi* ol 
sulphatiyridine, 2 gms. on admissiorn Z gms 
four hours hiU*r iind then I gm, every four 
hour.s making a total of «•{) gms. an the tirst 
day and then 0*5 to 0*7 gm. every four hours 
making up 3*{) to 4*5 gms. day there^ 

afUo*. In the esrs * of sulphiilhiiizole, 2*0 gm.s, 
on admiH.sion. 2*0 gms. after four hour^ imd 
tluMi 1*5 gms. t*very four hours milking up a 
total of 1 0*0 gms, on (he first day and ttsesi 
1 gtn, every four hours on the suhii*quent days 
with a total of (1*0 gms. per day. In the cate 
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of sulpha(iia*/.ii\f, IM) of tho sodium salt 

was i\iyon intravonou.sly and also ‘li-O f^'ms. of 
llu‘ druH was Kivon by mouth on adinissioiu 
2-0 itons. afti‘r four hoiu’s and lluai 1 pan. every 
four hours with a total of l()*() pms. on the 
llrst day and th(‘n I pm. every four hours on 
tin* suljsi'tiuent days. 'Phe results obtained 
art* piven in tin* tablt'. In liiis, 112 eases havt* 
ln‘(*n (‘seluded as tiiey wt*ia‘ moribund on ad- 
mi.ssion and tlu* tirup has not tlu* eliance (o 
act on tbest* drops. In llu* labk* the results 
art* piv(*n ii) takinp all tlu* easi.*s and then, 
(it) takinp only tlu* S(‘plieu*mie eases and the 
sipnilleant'i* of tlu* rt'sults is obvious. 

Tlu* rt'sulls show that tlu* sulphonamides 
po.s.se.ss very strikinp theraf>f'utie activity 
apain.st jilagiu* infection and havt* brought 
about a considi'vabU* n*duction in mortality. 
'Phouph llu* number of ea.ses treatt'd with sul- 
phadiu'/.hie is nth preai as with others, there is 
a suppestiou that it pives tlu' bc'st n*sults. The 
toKie .synipiojns (»h.st*rvt'd wt'n* as usually de- 
.serib<‘d but vvi'i't* k‘.ss freciuonl po.ssibly b('eaus<‘ 
the dosape and the l)lood ’ concetitralions liavv* 
b(*en carefully r(‘pulated. Sulphadia/ine ap- 
pi*ar.s to be the k*ast toxic. 

Dr, V. h. I)K.srn»oNi)K pave* his experiences of 
treating plagut* at fk)ona before* tlu* advt*ut of 
tlu* .s’uhHuinamides and with sulphathiaxok* 
and .sulphadia/,in<*, Tlu* trial with the sulpho- 
namkit‘.s in plague in the ri'cent epidc'mic was 
(’ai’rit*d out in I’ollaboralion with Dr. P. M. 
Wapk*. 'riic use of tlu* siilphonamid<' drugs, he 
said, has brought about a striking rtsluetion iu 
mortality. Ih* d(*alt at k'Ugth with inany cli- 
nical details and observations iu* had mad(* in 
his r<*c<*nt trials at lk)ona. 


PHARMACY AND DRUG LKGISf.A-'i 
TION IN INDIA 

''pWO symposiil, ont* on “Newer Pliarmaceuti- 
^ cals'* and the otlu‘r on “Future Pharmacy 
and Drug r^egislaiion iu India", were among 
the procet‘ding.s of the Fifili All- India Pharma- 
cc*ulical Conference h(*kl in Bombay Luider the 
presidentship of Dr. H. K. Sen .during the 
2Lst-23rd De(*enH)er 11)44. The* Hrst^ of lho.se 
cov(*red a wide ground, illu.strating .some 
of tlu* rc*r(*nt spt'ctacular achicvom(‘nts of 
chemistry in its application to medicine. 
Foremost amt>ng tlu\se ha.s been our knowledge 
of the synthetic drugs where development has 
been along three main line.s: — (1) the repro- 
duction, in the laboratory, of products obtain- 
ed from nature, e.p., adrenaline, the vita- 
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mins and hormones; (2) discovery of drugs 
equivalent to, or even better than, those ob- 
tained from natural .sources, e.g., atebrin, plas- 
moquine, stilboestrol ; and (3) discovery of 
drugs of entirely new structures, e.g., the sul- 
phanilamides, aromatic amidines, etc. Dr. K. 
(kmapathi gave a comprehensive summary of 
these synthetics and dwelt at some length on 
tlu* .suli)hanilamides which group has been 
steadily increasing to our advantage and which 
lias tf'stiOed to the ingenuity of ‘ the organic 
ehemist who, hi the words of the lecturer, 
“has very nearly exliausted the ring systems 
he can think of". Among the drugs of this 
gi'oup that have recently emerged out of his 
c*ft(uTs are some highly potent ones in the 
treatment of many types of streptococcal, sta- 
phylocof*ttal, gas gangrene and intestinal infec- 
tions. One of these, marfanil, is not nullified 
in^ its therapeutic clXect, by p-amino benzoic 
acid or pus or tissue decomposition products 
and is, in this respect, next only to penicillin. 
(Compounds of similar groups are now being 
studied and offer great promise, particularly 
in thi? treatment of local infections where sul- 
phanilamides arc not ideal ,for use. 

Da. B. K. Nandi gave an account of the 
principal glandular products that have uptil 
now earned conspicuous reputation and have 
met with tlic clinician’s approval. One wish- 
(*d that he had dwelt more on the scope for 
tlu'ir mamifacturo from the slaughterhouse 
waste's in the country and the need for appro- 
priate municipal and State aid for the proper 
(‘olkH'tion of glands under conditions ideally 
suited for their subsequent processing. 

In a paper on the vitamins, which evoked 
.some interesting discussion, Dr. V. N. Pat- 
WARDUAN briclly surveyed the position which 
tlu'se occupy among the pharmaceuticals and 
indicated how, as a result of the enormous 
amount of work now in progress, vitamin 


therapy may, within the next few years, as- 
sunu* i\ much wider scope than at present 
lie, lK)wev(*r, .sounded a note of warning 
against the indiscriminate use, in the form of 
shotgun therapy, of the vitamins by the busy 
practitioner who is only faintly acquainted 
with the modern advances of vitamin research 
but is greatly influenced by the manufacturer 
who swamps him with pamphlets and reports 
under the respectable name of literature extoll- 
ing the properties of his particular brand of 
vitamin preparation. Dealing with the scope 
and value of vitamins, vitamin concentrates 
and multivalent vitamin preparations . in post-- 
war relief programmes, he stressed on th^ 
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need for research on the synei'^otic or nntaj'on- 
istic action, as the case may be, of tme vitamin 
on another. More information is obvi(»u>;ly 
needed to put the practice of combiniuK more 
than one vitamin in a sinj^le in*cparalion on a 
sound theoretical basis. 

Lt-Col. Sokhey, who pro.sided over these 
deliberations, correctly pointed out how maim- 
factures in the country had not avaiU'd them- 
selves of the opportunities alTorded by tlu* 
war and had resorted to mere compounding, 
mostly out of imported pharmaceuticals. Doubt- 
less, there are diiriculties in tlu' way of the 
development of a synthetic druK' industry in 
the country, chief amonp: them btuni^, as men- 
tioned by Dr. R. D. De.sai. the luu'd for deptmd- 
ence on foroi|4’n imports ft)r a variidy of inter- 
mediates which cannot be manufactured in the 
country until the heavy ehi'inical and coal-tar 
industries get securely C'stablished. In thi.s 
connection, an aspect of druR production that 
came for little discussion relat(‘d to bio-.synthi‘- 
sis from agricultural and industrial waste pro- 
ducts. A host of substances of lia'rapeutit* 
value, like lactic, citric and gluconic acids, food 
yeast and antibiotic mould mt'tabolites coult! 
well be prepared by fermentation processes 
without dependence upon impoj'tt'd inter- 
mediates. 


There was unanimity underlying tht' discus- 
sions on the second symposium on tlu‘ future* 
of pharmacy in the country, 'PIk* speak(*r.H 
stressed on the need for (1) control of phar- 
maceutical practice by limiting it to a propindy 
qualified group of pcoph' as in most parts of 
the world, and (2) a uniform c(‘ntral legi.sla- 
tion for drugs and pharmacy combined. In 
opening the discussion, Da. B. MuKFJDt reftmul 
to the present deplorable position of tin* pro- 
fession of pharmacy in India and ('mphasi/.<*d 
how there can be no practit'c of pliarmacy 
without the aid of medicine and how both the 
professions should, Iherefori*, work liand in 
hand and strive together to nehievr llu* goal 
of a higher .standard of nalional health and 
fitness. 

Dr. R. R. Nanji gave a brief review of tin* 
growth and development of pharmaceutical 
education in England and other countries 
abroad and showed how India was probably a 
century behind most civilised countries In thin 
respect. He also outlined certain legislative 
measures aiming at improvements in the stand- 
ard of training and qualiflcations of pharmaclatH 
and suggested the creation of a Central Phar- 
macy Board for the general control of the 
profession. 


The Central Government have recently en- 
acted a Drug Act, 1940, and are shortly pro- 
posing to enact Drug Rules under this Act, 
which take cognisance of the urgent needs of 
the country outlined above. These are happy 
augeries, for, statutory control over what is at 
present only a chaotic situation is bound to 
raise the status and prestige of Indian Phar- 
macy and bring in its wake a better economic 
position for the pharmacist and a lasting recog- 
nition as an active partner of the noble public 
health profession. A detailed account of the 
proceedings of the Conference will appear as 
a Special Number of the Indian Journal of 
Pharmacia. A.. Sreenivasan. 
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lion produets (or ‘vats') of soinc of the anthra- 
quinone vat dycss have such higii aflinity for 
(‘Otton, and tlu‘ baths arc so rapidly exhausted, 
that the dyeinjLj process has to be retarded 
and controUed by the addition of restraining 
and level dyeing agents, consisting of glue or 
synt)u‘tic prott'ctive colloids. 

‘ The* sul)stantivity of the anthraeiuinonoid 
vjits is associated with tlu* rc^semance among 
numerous vaU'uee-bond st ructurt's by which 
tlie higher condc'used ring systc'ins can be re- 
presented. 'Fhe* angular ring systems have a 
larger numbt'r of stable rt'sonaling structures 
and a largt'r resonance i*nergy than the cor- 
i*esponding linear ring systems. Angular eou- 
(Iguratiou of conden.sed ring sysUans is a com- 
mon feature of anthraquinone vat dyes. 
Among the i.somcaic dihydro-anthraquiuone- 
a/.iiu‘s, th(‘ comnua'cial product which po.sses- 
ses the substantivity iu*ce.ssary Un\ practical 
dyeing is indanthroiu*, having the hLs-angular 
orientation. Other examj)les are tiu^ bis-ucri- 
done, Indanthrenc* Violet liN and the tetra- 
earbax.ole, Indanthia*iu* Khaki OG. The more 
complex tlu‘ polynuclear sy.sU'in and the great- 
(‘r tlu* number of iHar/.caie rings, llu* larg<'r 
will l)e tht' rt*.sonanee (*n(*rgy. One t*tTi‘et of 
r(‘.sonane(* will lu* eoplanar eonllguralion of 
Uu* moleeuh's. U would appear that there is 
a broad eorn^lation betwi't^n the numb(*r of 
.stabU* resoi\anee forms and the re.somuice 
(*nergy on the one hand, and the substantivity 
on the other, of the li'ueo compounds of anthra- 
(luinone vat dyes. 

The older eonetptions of substantive dyes as 
those possessing long thread-like molecules of 
approxirnatt'ly straight line* form, which were 
based on thi* beni'.idim* type of a/.o dyes, mu.st 
be modihed in view t>f the constitulioti of the 
liighly sub.stantive leuco compoimds of the 
antltracpiinoni* vat dyc‘s. Tlu* ulUnity of a com- 
pU*x polynuclear dye such as Indanthrene 
Khaki GG probably involves the attaelummt of 
the dye molecuh'S to s('veral parallel cellulose 
units at suitable points, so that tlu* dye mole- 
cules act as bridges or grids in a three-dimen- 
.sional network. 

While the indigt>id and thioindigoid vats 
are yellow, the anthraciuinot\e vat dyes give in- 
tensely eolourt'd vats; Indanthretu* Yi'llow G 
thus gives a d(‘ep bUu* vat. Alkalim* reduction 
of an anthratpiinonc* vat dye produces aiixo- 
chromie hydroxyl groups which introduce much 
greater possibilities of rc‘Sonanc(* than in tin* 
case of leuco-indigoids, on aeeourd. of tlu* large 
number of aromatic ring sysUnns. Batho- 
chromic effect and substantivity do i\ot always 
go together, but theri* se(‘ms to be <*nough evi- 
dence to bt‘Uevc* that the re.sonance factors 
favourable for intense colour are also favour- 
able for substantivity in the anUiraquinon<‘ 
vats, the requin'ments rt'garding tin* degnx* of 
dispersity In aqueous solution being .satislUcL 

The conversion of the leuco-forms of vat 
dyes to the sulphuric esters, the sodium salts 
of which are marketed as Indigt^sols and Sole- 
dons, greatly reduces the sulxstantivity. The 
Soledon has a much lower substantivity than 
the alkaline vat. The reduction in sub.stantivaty 
may be correlated with the change in the col- 
loidal and electrochemical character of the 
solution, as well as the restraining influence of 
the sulphonic group on the resonance of the 
molecule. Among the Indigosols and Soledons, 
the anthraquinone derivatives have in general 
higher substantivity than the indigo and thio- 
indigo derivatives, and in the former group 
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the substantivitics run roughly parallel 
those of the vats of the parent-dyes. 

Schirm has attributed the substantivity of 
Naphtol AS to conjugation due to enolisation 
t>r the -CON II- group, but the constitutional 
facU)r fimdamental to the substantivity of the 
naphthols is the hydroxyl adjacent to the 
-C.ONH- group, and this must play a part in 
the attachment to ct'Hulo.sc. Among the facts 
to be borne in mind in considering the struc- 
tural forms of the “naphthols" ixve the substan- 
tivity in alkaline solution with consequent 
ionisation and the spi/ed with which the* “naph- 
thols" coupU* even with very weekly polarised 
dia/.o salts, indicating the. anionoid character 
of the /.-car bon atom. Scweral valence-bond 
structures may then be .suggt*sted as the pre- 
dominating resonance forms. The essentiality 
of Uw 2-hydroxy-:J-carboxyamide grouping 
and the nonsubstantivity of the* Isomers aji*e 
probably concerned witli .steric factors govern- 
ing the utlachment of the rt'aetive centres in 
the naphthol to the cellulose* cl\ain. Sudi steric 
factors arc.' api)ar(*ntly also involved in the 
greater sub.stantivity of the fJ-naphthylamide 
of hydroxyua))htlU)ic acid in comparison with 
tlu* «-isonu‘r. The iucrc'use in sub.stantivity by 
rt*})lacing the naphtha Ume nucleus in the acid 
lialf or the* ben/.c'm* mudeus in the amine half 
of tile Naphtol AS molecule by more complex 
and coudense'd ring systems is related to the 
rc'souance among more' numerous valcnce-bond 
structures and the larger rc'.sonance energy. 

The.* constitutional factors which are favour- 
able to the substantivity of dyes towards cellu- 
lose* are summarised as («) conjugated un- 
.saturation; (b) coplanarity of the ring sys- 
tc ms; (c) condensed ring systems, represent- 
ing a large number of resonating forms and 
high resonanc’e energy; (d) heterocyclic nuclei; 
(c) spt'cidc atoms and groups in suitable posi- 
tions; (/) dipole elmracicri.stics; polar groups 
of opi)osite eliaracU'j- coniu'eted by a conju- 
gated .system, leading to a large* amplitude of 
resonance and a large polurisability; (g) col- 
loidal characte'r in aqueous solution, and a 
balance l)etween the hydrtiphobic and hydro- 
philic parts of the molejcule. 

Me'asure'inent of interalomie* distances be- 
twe*en the reactive centre's in dye* molt'c'ule'.s in 
tlu'ir stable rc'sonaiu'e* form.s, and tlu'ir rela- 
tion to the interuUanic distances betwe*en the 
re'active.* centres in tlu* ce’llulose* cluiin, might 
ultimately give u.s a picture of the mock! of 
attaehmimt of dyes tt> cellulose. Since tlie cel- 
lulose macromolecuh* c'outains a very large 
, number of both e*U*ctron-donor eixygen atoms 
and ek'ctron-acceidor liydroxylic hydrogens, 
the aflinity of cellulose for dyes with high 
mok’cular rcsonane*e structiuvs, having a large 
amplitude of resonance and a large polariaa- 
bility, Is not dilllcult to visualise in general 
U'nn.s. Hydrogen bonding readily suggests 
itself as the likt'ly mechanism of the iuter- 
moleculur dye-cellulose attachment in view of 
the strengtli of the linkage and the rapidity 
of dyeing processes. However, tlu're is a long 
way yet to go before complete theories of the 
colour of dyes and of their varying degrec.s of 
aflinity for cellulose can be developed. The 
constitution of the whole series of substantive 
dyes must be studied in conjunction with the 
present view of the structure of cellulose as 
a network of discrete, crystalline micelles to- 
gether with amorphous regions of disorderly 
orientation. 
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FAM-ILIAL CORRELATIONS OR THE 
MULTIVARIATE GENERALISATIONS 
OF THE INTRACLASS CORRELATION 

The characters of! individuals in a family or 
a group arc innuonced by two types of fae- 
tors (i) the common factors which an* charac- 
teristic of the group and (ii) tlu' random fac- 
toi's which arc indopcaulent of tlie group. 'Phe 
former ' type causes rosomblana* among liie 
individuals of a group, while the laKta* brings 
about their variation. One of tlu' problems, 
in the study of heredity, is to mtuusurt^ lh<‘ 
strength of group cliaracteristic.s. If wc' assume 
that there arc a Unite number of group factors 
effecting the characters of tiic individuals in a 
group, then suitable measures may bc' obtaiiu'd 
by studying only a few characters for ihe in- 
dividuals in a group. In this note, familial 
correlations, obtained by the multivariate 
generalisation of the intraclass correvhdion, 
have been introduced as suitable measure.s of 
the strength of group characteristics and their 
sampling distributions have been obtained. 

2. Let x-ijm (i ' 1, 2 n ; j 1,2,... k ; 

m ^1,2, — p) represent the observation on 
the m-th character of the j-th individual in 
the i-th family. Following Fisher’s technique, 
we replace the observations on the p characters 
of an individual by their linear combination 
and choose the compounding coefficients so as 
to maximise the intraclass correlation coeffici- 
ent. If we maximise the function t- [I d- 
(k — l)r]/[l r] instead of r, we get i as a 
root of the determinental equation. 

I'brj - t- UI,-, I -= 0 (2-1) 

where b„ — i) fc (xi-r — £••,) (xi., — x..,) 

J 

Wrs - S 2 {Xijr ~ Xi-r) (Xij, — X,.,) 

i j 

and k xi.r — s x-ijr^ etc. 
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havo br(*n obtaum<l. 

(a) ’riu‘ humhal nuirhUiMH?. tor niViitumi 
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'nu\se substitutions art' to i)t* inadt' only 
after expandinij; out A atul nuiltiplyinu' it witli 
other factor in (2.3). 'riu* disti'ibution of r,, 
r.„ ... Tp are obtaiiu'd from (2.3) by makin^.( 
the transformations 

ti I , . (/ 1 , 2 p) (2*4) 

(3) It is inU‘r(‘stinjLi to observt' that tlu' dis- 
tribution (2.3) is similar to tlu' distribu- 

tion of the p-statisties (jf Roy (H)42) on tht‘ 
non-null hypothesis. A fulU'r di.seussion of 

this subject will bt‘ atU'inpted in a papt'i* to be 
published in Savkhija shortly. 

Statistical Laboratory, 

Presidency CollejL((\ 

Calcutta, (\ Hadua Khisiina Rao. 

November 18, 1944. 


1. Roy, S. N., .SV/wX-Z/jv/. nM2, 6, 10 34, 


THE PREFERENTIAL INCIDENCE OF 
THE LI GHT-EFFECT IN THE HIGH * 
FREQUENCY REGION OF THE 
DISCHARGE CURRENT 

'ran apparent variation of the liKht-effeet At, 
with the mode of the measur('m('nt of tlu* dis- 
charixe current K wais notict'd soon afU*r the 
discovery of this phenoniei\on.* Thus, c.p., 
when i was observed with some* soft diodes, 
the liixht-etTect was lu'^httibly small; iisiuK 
triodes, tetrt)dt*.s, p<*ntodt*s as also ct*rtain 
metal oxide tyjH* r('ctilii*rs, tlu* proportionate 
('ffect %Ai he., tlu* (‘urr<*nt d('(*r('ase under 
light expressed as a pcu'ci'ntagt* of i in tlu* 
dark, wa.s marked but variable. Usually, 
%Ai was greater with a vacuo-junction 
than an oxide type A.CA indicator.' This was 
traced to limitation.s in tlu* lattc'r’s enu*i(*ncy 
(jf rectitleation obs(*rved biter alia inuU'r ct*rlain 
conditions of the* contaiiU'r surface* <‘xposed to 
the discharge;^ ii, the frequency of the A.C. 
supply; and especially the stn^ngth and Iht* 
range of frequencies genera t(*d under the dis- 
charge; these last are the chief deU'rminani 
of 

Fig. 1 shows th main apparatus used for a 
study of the distribution of ]ight-(‘fTecl 
amongst H.F. and L.F,, the high and low 
frequency components of i. This entens the 
vacuo-junction (V. J., Fig. 1) via a, fi or 7 . In 
a, the iron core inductance L admits preferen- 


tially L.F. and inhibits ILF.; tlu* lattt‘r are by- 
passed l.)y the capacity C which comparatively 
iinp(‘d('s L,F. Similarly, d tillers out Ij.F. and 


Hcj. 1 


r>hu Itc r 



admits ILF. In 7 , 1 . consists of both the L.F. 
and H.F. eharaclerisiic of the di.schargt*. 

Table* I shows a typical .set of results. Tlu* 
o/.onist*}' (Fig. 1) (llh'd with ehloriiu* wa.s 
<*xeited at y , B kilo-volts mul 3(1 eyelt's fre- 
cpiency. Tlu* lu*! effc'et. a? is hirge*si ‘for f, th<* 
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untutored, i.e., tlu* total discharge current; 
Ai is sensibly greater for the high than low 
frequencies. Tin* presence of these frequen- 
cies, in addition to 71, and the instantaneous 
diminution on irradiation of their amplitudes, 
was observed in the oscillographic studies of 
this phenomenon.--*'- ‘ From the amplitude- 
changes in the oscillograms, a^ appeared 
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greater the higher the (output) frequency; the 
proportionate effect %Ai was similar at all the 
frequencies.3.4 Subsequent work with different 
types of discharge and of the A.C. detector has 
shown that (a) both At and %Ai predominate 
in the H.F. 

The decrease of the above quantities by de- 
creasing V the applied potential is observed 
over a fairly wide range of conditions.i*s»'^>^ 
Furthermore, Ai depends upon V— where 
Vm is the threshold potential required to initiate 
a discharge; Vm diminishes by increasing 
From this it follows that a larger n would cor- 
respond to a lower V, and therefore, to a 
reduced light-effect which is actually observ- 
ed.3 This combined with (a) suggests that, 
ceteris paribus, the proportion of H.F. in i 
would increase by increasing V; this is to be 
expected also on general grounds. That V is 
more important than i,' in the present pheno- 
.menon, is indicated by its non-observance be- 
low secondary ionisation would appear to 

be a necessary condition.^ It is to be antici- 
pated, therefore, that despite a large i obtained, 
e.g., with a high frequency n input to the sys- 
tem, the light-effect would not occur at less 
than the corresponding V^. The (preliminary) 
experimental results are in accord with this 
deduction. 

Chemistry Department, 

Benares Hindu University, 

November 19, 1944. S. S. Joshi. 

• ■ • M 

1 . Jrshi. Presidential Address, Chem. Sec,, Jnd, Sci, 
2 1943, 8, 99. 3, 

/Mature, 1944, 154 , 147. 4. — Curr, Sci,. 1944, 13 , 
253. 6. — , and Deo, Katiire, 1944, 153 , 434. 6. — , 
Trans. Farad. Sac., 1927, 23 , 227. 7 . — , anH Deo, 
Crjrr, Sci., 1943, 11 , 306. 8. — , Nature, 1943, 151 , 

661. 


A SCIENTIFIC NEW YEAR’S DAY 

January 1st has struck me, for a long time 
now, to be the most appropriate day for begin- 
ning the year from the scientific or astro- 
nomical point of view. This is the time when 
the earth in its yearly revolution round the 
Sun in a slightly elliptic path, passes through 
the perihelion of its orbit and is thus nearest 
to its progenitor and the giver and sustainer 
of all life on it. 

Any day may be chosen to start^ the year but 
there are some which can be said to have a 
preference over others for this purpose on ac- 
count of their qitasi-uniqueness. These are the 
days of the equinox or of the solstice. But 
these days go in pairs and, therefore, there is 
no absolute uniqueness about them. The time 
when the earth is in perihelion is unique. 
There is another time which is also unique, 
namely, when the earth is in aphelion. But 
it seems more appropriate to consider the time 
when the earth is nearest the Sun as the suit- 
able time for the beginning of its revolution 
than when it is farthest away. 

Many people consider that the spring equi- 
nox day, i.e., March 21st, would have been a 
more appropriate day for beginning the year 
for it is about then that new life for the year 
may be said to begin. But this day (or any 


other day or any other reason) has not the 
universality that January 1st possesses on ac- 
count of the earth being in perihelion at about 
this time. For, if March 21st is spring equinox 
for the northern hemisphere it is the autumn 
equinox for the southern hemisphere. Similar- 
ly the days of the solstices have the same kind 
of duality and non-universality. 

The Hindu New Year Day, whichever.it may 
be, the 1st of Chaitra on the Lunar reckoning 
or the 1st of Vaisakh oh the Solar, is regarded, 
of course, by the Hindus as the most appropriate 
day for beginning the civil year on account of 
its being round about the spring equinox. 
But these days are open to the same criticism 
as above. 

If we compare the year with the life of an 
individual, life begins from small beginnings, 
grows to maturity and then decays. Life does 
not begin with even partial maturity. Similar- 
ly days begin to grow longer about the 1st 
January (really on the 23rd December), be- 
come longest in June, and gradually dwindle 
to the smallest on the 22nd December. But 
this again has a local taint inasmuch as it 
applies only to the northern hemisphere. 

It is perhaps true that when fixing January 
1st as the New Year’s Day, no reasons of the 
type mentioned above were taken into account 
but the day was fixed perhaps on purely reli- 
gious groxmds. However, it must be admitted 
that it was a very good choice. 

It may be mentioned that the time when the 
earth is in perihelion (or aphelion) is not quite 
regular. In the first place, the Nautical Al- 
manac abandoned from 1927 the practice of 
giving the hour of the day in this connection 
as it is given for the equinoxes and solstices. 
Before then the hour in connection with peri- 
helion and aphelion and even the minutes in 
connection with the equinoxes and solstices 
were also given. 

In the second place, the day when the earth is 
in perihelion varies from year to year between 
January 1st and January 4th, but is never earli- 
er than January 1st. The Nautical Almanac of 
1921 (N.A.’s from 1914 only are available 

locally) gives the time of the earth in peri- 
helion to be December 31, 1920, 16 hours. But 
uptil 1926 the astronomers began their day at 
noon instead of, like the civil day, at mid- 
night. According to civil reckoning, astrono- 
mer’s day, December 31, 1920, 16 hours, be- 
comes January 1, 1921, 4 a.m., and thus the 
anomaly’ of having two “perihelion days” in the 
same year, 1920, disappears. This year, 1945, 
the perihelion day fell on the 1st January as 
it did eight years ago, in 1937 and previous 
to that in 1929 and 1921. This eight-year 
period, however, is merely fortuitous, for prior 
to 1921, the earth was in perihelion on January 
1st in 1918. 

Hence January 1st stands out to have 
a scientific basis, a imiqueness and a univer- 
sality with which to start the New Year and 
which is not possessed by any other day. 

Physics Laboratory, 

Government College, 

Lahore, J. B. Seth. 

January 8, 1945. 
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ULTRA-VIOLET BAND SYSTEMS OF 
THE Hgl MOLECULE 

In continuation of our recent work on the 
band systems of the diatomic molecules HgCF 
and HgBr,2 a reinvestigation has been made to 
systematise the analysis and interpretation of 
the known ultra-violet band systems of Hgl. 
Emission bands in the two regions between 
3100-X2800 and between X 2800-X2650 designat- 
ed as systems C and D by Wieland,3 have been 
measured and analysed. They form the two 
components of a 27 r ->22 electronic transition 
with the common final ^2 state. The (0,0) 
bands of the two systems are at vZ21S5 and 
36295 respectively. The first of these values 
agrees with that obtained by Wieland, but the 
second indicates, according to the newly ob- 
tained analysis, a shift of the system origin by 
about 160 cm.-i towards the violet from that 
suggested by Wieland^ as a result of his ex- 
periments on the flourescence of Hgl. The 
interval between the components is found as 
3510, which is in conformity with the corres- 
ponding values of 3934 and 3889 obtained for 
HgF5 and HgCl^ band systems. 

The following vibrational constants are 
determined for the D system obtained in 
emission 

= 36269-2 = 178-0 = 1-14 

Wq' = 125*7 Xe(t>e^ ~ 1*10 
Full details of the analysis will be published 
elsewhere. 

Andhra University, K. R. Rao. 

Guntur, M. G. Sastry. 

January 18, 1945. V. G. Krishnamurty. 


1. Rao, K. R. and Ramachandra Rao, Current Science^ 
1944, 13 , 279. 2. — , Ibid, (in press). 3. WieJand, 
Helv, Phy. Acta.^ 1929, 2, 46. 4 — , Zeits. f, P//ys., 
1932. 76, 801. 6. Howell, Proc* Pay. Soc. (.Lend.)? 1943, 
AU2, 95. 


OESTROGEN POTENCY OF THE 
DEFATTED CASTOR-SEED 

It was shown^ that the oestrogens of the ovary 
are in combination with a protein and that the 
complex exhibits feeble lypolytic activity. It 
was thought of interest to investigate other 
lipases also. This note deals with the castor 
seed lipase. 

Castor-seeds (Ricinus communis Linn.) 
crushed, and defatted by ether and further 
powdered to a 40-mesh, was found to possess 
hypolytic activity (13-4 c.c. of 0*1 N alkali for 
0*2 gm. of the material, when tested on olive 
oil substrate) . The material after digestion 
with papain at 40° C. (pH 5*0) for 20 hours, 
with a view to liberate the active principles 
from the protein complex, was saturated with 
NaCl and thoroughly extracted with ether. 
Ether is removed by evaporation and the oily 
residue taken up by olive oil and the solution 
employed for biological assay. _ 

A group of ten ovariectomised female rats 
was used. 0-3 c.c. of olive oil solution was 
injected in each of the ten fats subcutaneously. 
A few rats were injected with 0*3 c.c. of castor 
oil to see whether castor-oil has any oestrogen 
potency. In eight out of the ten nucleated 


cells and cornification was observed. The num- 
ber of leucocytes in the smears was consider- 
ably reduced although in no case it was found 
to disappear completely. Castor oil, however, 
fails to induce any response. 

Thanks are due to Dr. B. K. Bhattacharya 
for his kind help and to Professor V. Subrah- 
manyan and Dr. N. N. De for their keen 
interest. 

Dept, of Biochemistry, 

Indian Institute of Science, 

Bangalore, M. B. Sahasrabudhe. 

December 9, 1944. 


1. Curr. Sa\. 1945, 14, 43. 


THE CUPRIC-AMMTNO SULPHATES 

The cupric-ammino sulphates have been studied 
by a large number of workers. A Bouzat^ has 
reported the existence of the penta-, tetra-, 
and bi-ammino compounds, and he has given 
the methods of isolation of these. Other work- 
ers, H. Rose,- D. I. Mendeleef,^ W. R. Hodgkin- 
son and C. C. Trench,-^ and F. Ephraim, ^ have 
studied- the ammino compounds by various 
methods. 

An attempt has been made in this laboratory 
to study the cupric ammino sulphates. The 
method employed consisted in the electrical 
conductivity measurements of solutions of cup- 
ric sulphate, of varying concentrations of 
ammonium hydroxide, and also of mixtures 
of the cupric sulphate with varying concentra- 
tions of ammonia. It was found that the mix- 
ture was much more conducting than either 
constituent, and the conductivity values were 
even greater than the sum of the conductivities 
of the constituents. In a graph the percentage 
difference between the sum of the conductivi- 
ties of the constituents and the observed con- 
ductivity of the mixture was plotted against 
the concentration of ammonia. The graph gave 
a periodic curve with maxima points corres- 
ponding to 2 NH.„ 4NH..,, 5 NH<i and 6NH., for a 
molecule of CuSQ^; showing the existence of 
bi-, tetra-, penta, and hexa-ammino compoimds 
•of cupric sulphate. Thus we observe that the 
conductivity data not only support the exist- 
ence of the well-known ammines, but also 
give the evidence of the existence of a new 
ammino compoimd, viz., hexa-ammino cupric 
sulphate which was previously unknown, and 
has for the first time been recognised in this 
investigation. Detailed procedure of the study 
of the hexamine compound will be duly com- 
municated. 

The authors offer heartfelt thanks to Dr. S. 
Ghosh for his kind interest in this work. 

A. K. Bhattacharya. 

Artjn K. Dey. 

Chemical Research Laboratory, 

Allahabad University, 

December 30, 1944. 


1. Bonz'^t, A., Ann. Chem. Phys.. 1903, (7), 29, 372 
Cempt. Rtnd., 1902. 124, 1218. 2. Rose, ii,.Pog^ Ann. 
1830.20, 150.' 3. Mendeleef, D. I., Ber., 1870. 3^ 422 
4 Ho'')gkin<nn, W. R., and Trench, C. C , Chem. News, 
1892, 66, 223. 5. Ephraim, F., Ber., 1919, 55, 940. 
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A PRELIMINARY NOTE ON THE 
STUDY OF COMPLEX FORMATION 
BETWEEN STANNIC CIILOKinE AND 
DIBASIC CARBOXYLIC ACIDS 
F. W. Clarke* has obst'rvcd that the pia'capita- 
tion of stannic sulphide* frtau sulutiuns <d' 
stannic chloride, is hindered by tlu* presenet* 
of oxalic acid. Hiissinp- has utilis<*<i this fact 
in separating tin anci antimony, by atitling 
oxalic acid to a solution containing a mixture 
of salts of lhcst‘, and thcai passing bydrugtai 
sulphide, when tin remains in solution, and 
antimony alone is precipitated as sulphide. Nt» 
definite information is, however, on record as 
to the cause of the inhibition, 'flu* prt^sent 
study has been taken up to invc'sligatt* th<‘ real 
mechanism and tht' extent of the inhibition 
brought about by oxalic acid and oUu‘r di-basie 
acids of the group, air., (*arbonit\ inalonie and 
succinic acids. 

C-OOH 

Carbonic acid | , the hrsl member of 

OH 

the series and its .salt w(‘re both unabU* to aet 
as inhibitors. 

It was found that oxalic acid wlu‘n pre.si*nt 
in small quantitic's, hud no elTcct on tlu* prt'ci- 
pitation of tin sulphide and it was not until 
7 c.c. of N/2 oxalic acid W(‘rc added to 5 (’.c. 
of M/20 stannic chloride solution that inhibi- 
tion seemed to commence. With gn'ultT 
amounts of oxalic acid, tlie precipitat(‘ grew 
gelatinous in nature and Ix'camc' a d<M‘p brown 
gel. Finally wlum ‘to 5 c.e. of lVI/2() .stannic 
chloride solution, 10 c.c. of N/2 oxalic ncid 
wore added, it becam(‘ colloidal in luitiUH* and 
exhibited a greem nuon^seesuH^. There was no 
point of total inhibition, becausi' on pa.ssing 
sulphuretted hydrog('n for a long tinu* or on 
leaving overnight the colIoi<l jcdlincd and 
finally settled completely. 

Potassium oxalate was found to be a mort* 
effeient inhibitor; 7 v.c. of N/2 potu.ssium 
oxalate were required for 5 c.c. of M/20 stannic 
chloride as compared to 10 c.c. of oxalic add. 

/ COOK 

Malonic acid CHa , the next higher 

\ COOH 

acid was tried, and a far larger quantity was 
needed for 5 c.c. of M/20 stannic chloride: 
sodium malonate was a bit more oftlcient than 
the acid. 

CHo-COOH 

Succinic acid | was unable to 

CH,-COOH 

inhibit, though sodium salt was found to hav<' 
a slight effect. 

It is suggested that the inhibition is due to a 
complex formation between stannic chloride and 
the acid or salt. Electrical conductivity mea- 
surements and absorption spectra studies were 
also found to support complex formation. 
Further work, to elucidate the composition 
and structure of the complexes, is in progress. 
Chemical Research Laboratory, 

Allahabad University, Arun K. Dev 

December 20, 1944. A. K. Bhattacharya. 


1, Claike, CAem. sVrrvx. 21, 124, 2, Kossing, 
chcpi,^ 41, 1, 


HIOr.OGICAL K.STIMAriON OK 
ADHKNALINK IN CHIINKAPUiS 

lla>l.(u.U'Ai of ,\«lt« {udni obitiMn t . eent 

rr.tlly cm rifd t*tit on '.pm.tl * at-. .u-« *»! thng. tt» 

tla* lufthiui Ivlbof 'I’ho ni« fliop i-, u .ron 

ably accurato, and oi .n\ i n a i u than tho 

raidut.s’ into-.tnir niothoti whirls, tlumch nudr 
.srn.sit ivc, ir- ntd .ul.ipt.d di' fot i.aUnsr .r-a\* 
(Jroaf tliflU'uHy n. btang < m pim ui 

mg r.tntablo rat'., a tu.d ba\ o sovralod 

that guim-.tpig.', ronM * onvoiia r U h h»- n-.rd 
ft)!' .•.tandardtiang .ulioiKtlm*- Mduiion-. ra:.iP, 
uvailahit* a!al tin- nn'th«td i o.r.tin.tb}% attiuat- 

Ih'althv !nah* oi fian.do rinfu .tptr- f.r.tinr, 
24 hntirs mat uanghun: hot w. id ..nn V.ai i^mv 
wri't* ana'.'.tla't r;rt{ b« mti.t pt i Unnad injor 
linn of lut'thaiu* (1 a rm pi j Pf- ( Piau t«) 
tht‘ adnuni.'drat it»!j n{ lh« .in.raijot u tho am 
mal.s Wr}’t‘ uifrrtotl •ailu ufata-oir h witli 
mg. l>rr kg of .tln^pna Tlsr annual: 
\v<‘!'t' grnrrully irady m \ to ! houj foj rlt*. 
.stH’tint!. If nt'rrssais. Mnall ummldn -. of othr{ 
W(‘rr rarrfully mimnutti»«l Tj .a hrt»tnm\ 
wa.s dnm*. a Ihm gl.t'.-. tiai hoal rannula tpr** 
pared in th(* lah<»ni!t«i y i wa-. nmbMt. tmd. aiat 
thru rnnutM'ird tti ilir aOifi* lal M' pnata»n 
pump. Hnth tho rnfori al lugnlai wiU'. wolf 
th(*n dis.srrtt*d nut, aiul a voiiMii*. I animla m 
S(‘rtcd mtn une nf tin ni ‘Phoit'aftoj the inter 
nal carntid arhay nn both air \v,vi r.rpaiatrd 
very earefully from thr erm .nat tb« t'agu:* 
tu‘rve. and hgutrd at tho oial A Uno 

tU‘U*rij!l <’m!T!!!la (ptopaiod aia! MutabU gi antlrtl 
m thr bd)nralt»ry) wa*. Ila n im« jt»'d tn1»* otie 
of th(* a!!d toinartod to tbo mrtfnry 

maiHjmebM*. d'hi.s pa»t of bn opoudaui loipiirf*’. 
to Ih' dnnt* Vary rm’ofnUv bn! pjovut* I :mtbr»eni 
ea!*r j.s tak(*n m thr r.ob i tton t»t tbo rmmula 
and attaining ;.trarlme*a. nt tla h.tnd... »>. nm 
tiiniruH. OtH'htMon of tbo aifriv .‘ihoidd br 
dnnr by trarlmi! with a tUa tbjo.ut nrdt'att nf 
an artery (dip, hnwovn '.mall it may b** lb?*o 
of l>Iood prt .v.urt' tn gimaajag r. fan Iv Ingb at 
Ihr out.'ad hut gradnalh fail:, to a Irvrl of 
2r>-4() mnt. of Hg m abnui half .m hont , wbt'U 
thr atiinml in rrady ba a'.%av 

Certain jiia^rautlonN r.laadd bo takon during 
tlu* pi’(*paratlori of the annual 'Tbo op'iabng 
table Hhould be* .so tsnsi'd a.s to bo on ii fairly 
.same h'V(d with tht* mrrrmy tnanoinot«r, othrr- 
wise Hodlum eitratr mav br Mtrkrd mtn the 
heart owing lo a gnsit dUToimm'o of pr(*j.sm-e 
and caum* tlie h«*art to fad KHrur.-don of th» 
lungs should ht* earefully j'ognlated Ijv rontrol 
ling previously tin* vohma* n»f an* at th* re.spirit- 
tion pump. A completo fa:d of :M hours !s 
essential hii* proja j anierdho-aa; otherwist* 
the anhnals frc*(pa*ntly ber’ouio r(‘,*astant 

0*1 c.c. of a 1/40, OOP ddution givt*.s a fan* 
l>lood prt'ssitre (20-40 mm, 
of Hg). The time of rise and fall is almcrst 
the same as in sphial rats, Wt* generaUv 
assay the test soluticjn in .strength of l/4{k0fHt 
and the doses are varied from fbl-0'3 c.e. 
Infusion of saline given with «*aeh tt‘st sohition 
Tarhy-phylaxi.s .sometimr.s otcurn, 
specially if the intervals h»dween the injec- 
i shortened, or a vc*jy largt* nurnlx’r of 

injections arc given. 
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ration, or the period of testing. Chloroform 
and ether anaesthesia was found to be unsuit- 
able for the purpose. 

Preliminary atropinisation of the animal is 
very helpful in preventing vagal inhibitions 
during rise in blood pressure, and tended to 
maintain a fairly constant level. 

Accuracy of the method . — Solutions of adre- 
naline could be standardised by this method 
with an accuracy of ±4-10 per cent. The 
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Curve III 

CuR’es I, II & III show the response to 1 in 40,000 dilution of Adrenaline 

Adult guineapigs are found to be somewhat results compared well with the results on 
resistant to anesthesia. Quick-acting ansesthe- spinal cats. 

tics, single or in combination, such as chloro- -Bengal Immunity Research Bab., 

lose ■+■ urethane, though producing rapid action, Calcutta, A. N. Bose. 

are often found to kill the animal during ope- December 23, 1944. J. K. Ghosh. 
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THREE NEW RECORDS 01^' N KM A Pi) 1)1*. 

WORMS FROM PUNJAB AND ril K 
UNITED PKOVINCKS 

In the paper iivo rct'ortlril Sclnrnrt ..‘’.u . 

losa (Schwartz, aiui Tnrho:-n< I 

colubrifonnis from hiiB’aPn':; and 
hovis from buiraUu's and j'.nai*; ni I’un.Mi* .tr»i 
U.P. Specimens wta-o rolltrtrd tnau K I*, m 
February 1944 from liiillalotv; r l.oirjiti'ini at 
Bareilly. CainUarui horis was tfouvti«'d m 
August 1944 from tw<» ,r,oals roraivod I'imiu Du- 
General Disease Invest iuation Seetinn «'i th» 
Imperial Veterinary Ih'seareh Instittite, Ir.i' 
nagar. Examination ttf tlu* intestnu" »«i bnir.tl*. 
calves in Punjab was uittlertaken in iUinhii 
1944 and in P>ar« illy it wa-^ i*ontint*»l f.. 
nodules only. 

SchxiHiri:\ollu inniiiUmi 

As the parasite is iTonomieally iini»ortant i!‘. 
incidence was invest iga tin! aiui in tin* tabli* 
are given the numlu'rs round in tlu' nodnbs 
as well as those lying frt't‘ m the inlrr.tmal 
lumen respectively. 

Number of /hirosafes 

(a) Embedded in nodules — 

31, f), 11, 8H, 44. 39, 19, 31, 19, 3:>. 

(b) Free in tlic liinuav - 

69, 48, 18, 51, 90, 52, 5(1, 89, 22, 65. 

At Sialkot all tlu‘ tvvcmly ealv(*s ranginu ni 
age from one to two years liarhnun^d the para 
site, A very large mnnbt'r of adult hutValoes 
examined at Izatnagar wm-e hunul to he free 
from worms. 

The pai'asito was orig.inally d<%seril)ed In- 
Schwartz (1928) as Goojjeria iicHlnUmi from a 
carabao. Lo Roux ( 193(1 ) and 'rrava.sr.o.s (l93Vi 
transferred the sp(‘(’i<‘s to their mnvly (o-eated 
genera Schwartziella aiul Karactooperia re.epee- 
tively. Maloti (1938) reeord.s tlic woian from 
Bulgarian butraloc\M and .stales that it oeeur.s in 
the nodules in Uu' ea'ciun also. 1’ht' author 
has examined a large lunnher of noduh-.- from 
cx'cum but ha.s iK'ver nu’l. the iiara.site. In- 
stead a\sopliago.sU)int‘ larvie have ahvavs been 
found. 

Cavilldi'hi bonh 

The pai’asitos wcaa* eoUnai'd from ImiValo 
calves and goats in small numlH'rs, live I emg 
the largest mot with in a ealf. d’lu' p.'ira.site 
has not previously roll ettsl from Diesi* 

animals in this country. 

Host — Capra hircus and lids bubal us. 

Location— Small inU'slinc'. 

Locality — Izatnagar, U.P, 

Trichostrongjilus colubrljorm is 

The parasite wa.s twic(‘ eolU'd.iHl from ealve.s 
at Izatnagar. It has not beem prcwioii.sly nvord- 
ed from this animal. 

Host — Bos buhalus. 

Location — Small inteslim*. 

Locality — Izatnagar, U.P. 

Military Dehydrated Meat Factory, 

Agra, M. M. Sahwah. 

January 1, 1945. 

Le Koux, P. L., //. /A/w., J938, 14(2), 113-18. 
Matoff, K., //,•//;/. Ahslrarfs'WJ?,. 7, No. 206. St luvart/' 
B., Proc. as. jVot. J/7At'..1928 74, Ait 20. 'Ihavaswos, 
r.., Do fuH. ClraWKe ('nn.^ 1937, 1, l-.OlI. 


I-: r V ! . f u n 1 j N !•: r k a n .s m i s .s U) n a t 
N'.K'VK I’NlilNlp; 

. n m', ^ i . : o .. . V - •/. ■ 4. b 0. |u-o. ui 

■■ : .ed .h.V(. , , .. 14=!;, r. I Hi.g 

. . ^ ! ' • • , i : * .. ! ■ fl . V. » u 

.J. . ;..n 1 ; .4 b ! •. V ,. 1 ^ I . 

: 1 1!1 : " b • : . I • ‘ . i \ I; ; Ur, a 

!!:»’.! ,b' 4- i ! : . b ‘ b • ! ; 1 » o < ^ 1 j 

H;* '. Ti .dbiii.Uo.e •ioirup 

• i n t * ■ ! t I ! ] « ! n . i ! ‘4 ! 1 n ■ . lb.', ' « • t ■ 1 1 e ' t ! 

, b v.,*-. >1. ■ .i* b b- l'..l Ur Ibr 

.i«b e •!-. t U ,i*‘« b- !« ( 4 . ? 4 . b . : ^ , •. uels 

.r. tie- !.* .o ^ .ibd 5 » ib . .,b.b ‘4-S4- ,4 !br -..mte 

I j « u; 1 i.f • !i }o.4t b > ’ , - b i . ;». « i r ] o - 

I'nt. t*-rv b. fb.' *44 .-r o r? •, Irlr dm. 'Tilt- 

hdh*-A Ilro t tt* t b. V,. : . . b- . . 4 

I A .Vrbb’ien’ At'> I'.rr | 'b'. ; I'br -fiiiu.ieli 

w.i’. Ui- <'t!' j! iVi h> .4 < ? '. 1. b< d n,« <1 111 lo to 

I m IlU., rv l: .Ut‘ • bi.tttu.fU A iff. 

r 1 H • ht , 1 1 1 . t ' . , i ! * * t . ' i 5 4 ! {<('.. 1 1 b *5 *. i \ i u , 1 1 1 r I 

• ••oMIil 111 P:i f.-Mo. J « ■ •} U5 .It !4 .!» V. .1'. 

b'. i-httfi . oloi n: !hr 

t nlliph'lr t.Uid-.! ill ■ 4- Jl.'.U.ii.l b’, N ,n:b- 

mul.ituai Thr it.iii .ibtf.Mioe v. .t « OMtive; 
o .iho t{«<r; .oitt ! .d bi! fpn, ‘-hnn- 

n.itmg .tny d"ubt i r;;.ii . tou: Uu’ pi.t« n‘ > 

.let tylehuhne tUlHl • » n ipl. «'«l 

2. 'bieer T/le/o *.b nr / . .ij« ' tu ihr’.r ht .n t*. 

.ie«d \ lelmhne m.ty h.4\'t .t ! n8p'n.u\ mild mhi" 

hlltil V etleet, th$ imr.ih , h»‘V. t V< i, M»en 

aihipt:-. .tnd noimol br.u-, .u*- aUn 

four l«» nve eunt ! .e ! It f I . jn (h. tMtfmmd pn*- 
■.eiiee tif nerty hh*»bm- Ibf.iir hi the 

normal tla* heat*. ,n • mui'iu* iU«d I in- jnnveiy 
i:; not line to dr' fimtiou •.( ,h r ! *, h hotnie a’- 
ahown by the fact, th.U « h.uifb' *0 ■.^•h^^ll‘n li.r* 
nt* ettVid |*'mlhel U tie lou i h* li.e. .id.iplrtt 
ft) low eeineentl at hiir. of rf h'. !« tHdiiir tt m pbU 
Inp.her et lUeenb at a «i r. *1 Hi pc fo t m tn*i 
aie remleretl uun t lotabitjon r. pi»idu« rd if 
neety lelmhue ei alfrutat«'«i uifh liuifpn .vr-tiln^* 
luai The'.t‘ leMilt'. .tt«' ah utn .d uiUi tiara* 
foumi in plain mu'.» }r tPingh, Pi4:’ » Aftei 
.ttl.tplahoH to aet'tv 1« holme, the % .igie, ;.!nmda ' 
(am Ntill In ini::. thr hroi t lo .t • laml- td! 

3. A itiK of flu* ihtibi ^‘.u fumi 

piotiueiin' nduhitam, thr \v» ir .uiKna'Ul • 

od 'I'he heart nai\ bn omr hv p<*i n i ttahle m 
hig.h enneeulratam;. of aeet Ueljotuo* il m Pb b 
a,*, shown hy nunanoie. t*\tia *.y*dote’, ‘rUeie 
may be even i*»mtjaetmr a-, fonml m plain 
mu.S(‘le, 

4. K/P‘cr of IntfnP Pcapfh ‘Thr mhihittay 
elVt et of aeet.V lehohne e. ttUgnieuleil {ty tm l e.ru* 
in initinl length of the tieait nines' Acetyl* 
ela»lint* wliieh may pituhae no eilerl on the 
liojuM. nmy jiroduer mhthdanb tf the latter is 
drstemliil hy inet‘ea*am^ tia* pt'ifu-ani |ne.*,Mne 
'riu'st* elTtnd.s are alentnaU with ilae.r found in 
plain inusch*. whmem tt wa*. foumi that with 
inerea.sing lt*ngth of tdne,-.. mU only eonlrat* 
tion hut al.st) mlhbttam wa.-. t*nli.tm*eti, 

In (he aboVi* i*xpertna‘ntr.. puiety inrcli.uiu'al 
etlects may produet* tdt‘npcid reMilts. an ttm 
en*a.S(* in pm-fusion pi e-ssurt* may iirevml the 
heart from ('ontrnctmg, ami .*m annulate inhihi- 
tion, 'Flu* tdTt*{’ts of aeetylehohne, tliei'efortb 
should be eontrolled by saline t»nly and lay the 
aidion of airopiiu*. lUcalmatr drstemsion of the 
heart, thus favours exeitution a.** well as uthi- 
bition. Tld.s i,s nertsssary a,s otherwi.si* when 
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Ww (‘xritabiiUy is nu’n'ased. the hcMirt may net 
rt‘lax properly. 

5. Aretylefioline in small eoncentratkms 
pott'Otiates the rt\sponst^ to tdectrie current in 
froK stomach (SinKlp 1939). It is po.ssible 
that chemical tiamsini.ssion pot<‘ntiates electrical 
Iransiuission. 

I)t‘partmetil of Physiology, 

Medical College, 

Hydt'rabad, Sind. iNDKionT SjNiar. 

January U), 1945. K. H. Shhha. 

Singh, I., /, Phyxtoi.. 1931), 96, 307 1 J,mrn. 
lA*i/. AVs.f 1942, 30, mi 


A NEW BACTERIAL LEAF-SPOT ON 
PXPER BETLE 

A NKW type of bacterial leaf-spot disease was 
observed on hangla variety of pan (Piper beilc) 
at Hamtek during December 1943. So far, 
under held conditions, tlu^ disease has not been 
observt'd to occur on kapuri, kakher and pun- 
ynri varitdic‘S. The uu:dc of inh'ction and 
.sympttans of this leaf-spot dLsea.sx* ar<‘ enlir<*ly 
dhrtuH'nt from those* di*.seribed Ijy Raghunatlian 
(1920. 1928), Park (1934), Nirula (1931) and 
Asthana and Mahmud (1944). As far as known 
to th(* authors this di.sea.se ha.s not .so far been 
reported from anywhen* else. 

The eurlit'st symptom of the di.s('a.se is the 
prt‘s<‘ne(* of extremely minute pale-*yt‘ll<)W .spots 
idther on tin* lower or upp<‘r sides of the U*av<‘s. 
Witliin a eoupU* of days tin* initial .spots turn 
dark-purph* in colour and an* slightly raised. 
'rh(*n* ar<* no corr(*spondlng spots or dLseoloura- 
tion on tin* otlu‘r .side of the leaf. Yellow 
eoloun‘d /.ones with wat(*r«.soaked ar(*n.s an* 
not formed round these sj)ot.s a.s in the leaf- 
spot dis(*aH(* dt‘scribed by Itaghunathan (1928). 
The spots nny apiiear inbetwt*{*n the veins or 
on or along tlu* veins. In the former eases 
they art* more or less round or roughly angular 
while in the latter they are Irregularly elonga- 
ted ov l>rarii<*Ited like fern leaves. They vary 
eonsiderably in size, mt‘asuri!ig from 1 mm. to 
1 cm. across, and are generally apparent only 
on one side of tin* leav(*.s. In ca.st's where rot- 
ting has advanetsi considc*rahIy tlu‘.se spots an* 
visible on both lh<* sides. Th<* infected leaves 
gradually turn yellow and fall olT. The dis- 
ease has not been ob.st'rvt*ci to cause any damage 
to roots, Htcm.s or petiol(*.s. 

Healthy leaves of kapxiri and banyla varieties 
were artificially inoculated by pun* euUure.s 
of the pathogen. Inoculations were either car- 
ried out by spraying the leaves with a .suspc‘n- 
sion of the bacterium in sterile distilled water 
or simply by smearing the leaves with the 
pure* cultures of the organism. Und<*r both the 
methods positive results were obtained on either 
of the varieties. Ka%niTi variety proved a.s sus- 
ceptible to the disease as bangla. Under moist 
conditions the .symptoms of the disease appear- 
ed within 12 to 18 hours. Infection appeared 
with equal readine.ss on both the .sides of the 
leavc.s of all ages. On re-isolation the same 
pathogen was isolated from all the infected 
leaves. Inoculations of roots, stems and petioles 
gave negative results. 


Parenchymatous cells are chiefly inh'cted. the 
pathog(‘n bt'ing intra-ccllular. In ilt(* earlier 
stage.s of infection llu* organism is found only 
in the (‘pidt'rmal (’t*ns hut lalt'r on it invacU*s 
sptmgy and palisade* ct*lls. In highly advaiu't'd 
stagi'.s of rotting the palhogtai is occasionally 
s('(*n in th(‘ phloc'm and xylem ve.s.sels a.s wt*)!, 
though mostly in llu* former, 'fhe invaded 
ec'IIs slightly c*nlargi* in sizt*, turn dark-lemon 
and disintt‘grate. 'riu* leavc*.s turn y<41ow and 
gradually droi> olT. 'Pwo to ihri’t* spots are 
ettough lo kill a leaf. In some* cases tlu* para- 
site ent<‘rs tlu* liost through Uu* .stomata but in 
others the t‘ntry ai)p{*ars lo he direeily tluxmgli 
the 1 ‘pidermal wall. 'riu*rc an* no stt)inaia on 
the upp(*r side of pan U*av(‘s of banyla and 
kap}u'i varu'ties yt*t tlu* (,*ntry of lltc organism 
is i'usily t*fTect(*d by spraying or k(H*ping a .small 
bit of inoculum tl\t*r(', In .sonu* casi.*s the 
organism has bt*(‘n found to (‘nter through llu* 
.stomata on tlu* utuU‘rside of the l(*av('s while* 
in otluM’s llu* (‘pid(‘rmal (*t‘Us an* clogged but 
the neighbouring sloinata and llu* et'lls beneath 
tlu*m are absolutely {'j'ch* of it. All the.se show 
that the i)r(‘.sc‘tice of .stomata or wound are not 
at all essential for Uu* (*nlry of thus bacterium 
into the host cells. 

On houillon-agar j)lates the organism pro- 
duct's sky-while coloincs within 12 to 18 hours 
which lai(*r on turn mai/.('-yt*Uow. The colo- 
nies art* r<amd, thin and flat, gHstt*ning and 
markt'd with ridgt's. In lexlurt* ilu\v are dry 
and hriliU*. Tlu* et)Ioni(*s havt* a dislinet cen- 
tral area .surround(*d by an oul(‘r ring and a 
lohed margin; Uu* lob(*s oeeasionally branching 
out ^ fern-like and ap})ear fan-shaped. On 
houillon-agar .strt'uk the growth is eehinulate 
in formation but in stab (‘ullur(*s it is filiform, 

'‘riu* pathogt*ns ar<* rod-shnp(*(l ba(*tt*rium, 
nu‘usurh\g 1*2 X 2*5/^ and occur in pairs or In 
chains of 3 to 12 or <‘vc*n rnort* c(*lls at a 
time. Tht‘y art* fairly motlh* both hi stilicl and 
liquid media and in ytumg and old cultures. 
Twt*nty-four lo 48 hours-old (*ultun*s .show 
very bri.sk moUHty of the* sinuous swimmin/t 
type, rarely straight and fivtpienily with spt*lls 
of quick and suddi'n tumbling on Uu* .shoit 
axis. At 30“ to 38" tlu* sptirulalion, (‘vc*n 

in young cultures, is in iahundanct*. 'Plu* spore.H 
r<*malned viablt* (*v(‘n wlu*u tht\v wt*r(* heatt'd 
to 90" C. for ten minutt's. 

Tlu* characU*rlslie.s of tlu* paUjogc‘n us de- 
serilK'cl above are ciiiiU* .di(rert*nt from ihost* of 
Baeterivni bc£h* Il<*g. (1928, 1928). It i.s pr<*- 
sumed to be a new spi‘(*lt*s and i.s provisionally 
named BaeillnH betle, 

MyeoltJgy St'ction, 

Agricultural Rt*search Institute, 

Nagpiu*, C\P., U. p, Ahtuana. 

November 17, 1944. K. A. Maumui). 


1. Astli;uui, K. 1*., and Mahmiul, K. A., leaf 

spot of Piptr In lie” /nd. Jour. Ay^ri. SO., I9t4 (under 
pdiu). 2. Nirula, U. I.., *' A luti t rial digram’ of betel 
vine* lew i.” Indiun .SV/, 1931, IS, Anmud Meet- 

ing, Nagpur, lO.d. Ahhtinni of papers Sedun Botany, 
p. S. 3. Paik M,. ” Hactcri.d leaf sp(jt of Hotel.” Trap, 
A erkult uofst , 1934, S2, 393-94. 4. Haghunathaa, (*., 

Ibid.y 1920, 67, 242—43. 5, — , Ann, Srt* Bat. Gdur, 
Taradmiya , 1928, 2 , 51-01 . 
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CLEISTOGAMY IN SOME OF THE 

FLOWERS OF CA JANUS INDICUS L. 

CLEISTOGAMY is a common phenomenon among 
the different families of angiosperms and is 
chiefly characterised by autogamous -type of 
pollination and seed production. The develop- 
ment of cleistogamic flowers in an otherwise 
normally developing chasmogamic form due to 
certain environmental change caused by 
drought, excess of moisture, shade, surrounding 
soil, etc., is separately grouped by Uphof- as 
‘‘ecological cleistogamy”. The exact edaphic 
factor concerned in inducing the production 
of cleistogamous flowers are in many cases 
difficult to determine. 

In the course of the breeding work in Caja- 
nus indicus, many cases of cleistogamic tend- 
ency was noticed in the majority of the 
flowers. The flowers of Cajanus are considered 
to become chasmogamic having insect visitors 
like Megachile lanata and Apis florea. Exam- 
ination of the flower buds at various stages 
indicated that the pollen grains mature early 
and anthesis takes place 34 hours before the 
actual opening of the flower. The stigmatic 
surface gets profusely dusted with the ‘ pollen 
which begin to germinate and form pollen 
tubes, thus resulting in autogamy. Mehta and 
Dave^ also observed a similar condition in 
their studies in Cajanus indicus and state that 
anthesis takes place at least 24 hours before 
the opening of the flowers. They do not 
attribute any significance to this interesting 
feature. Pollen grains were found to sponta- 
neously germinate soon after anthesis on any 
surface of the flower such as petal, filaments, 
etc.; the stimulus of the stigma was not, there- 
fore, necessary for initial germination, a char- 
acter reminescent of cleistogamous flowers. 
This feature is similar to Warming’s^ obser- 
vation in Campanula uni flora from Greenland. 
In- this plant the pollen grains get deposited 
on the stigmatic surface in the bud condition 
itself developing pollen tubes and when fur- 
ther pollination ^is no longer possible the 
flowers become chasmogamic. In Cajanus indi- 
cus the author’s observations indicate that the 
percentage of such ecological cleistogamic 
flowers goes up to 80 per cent, in the months 
of September to November. The exact eda- 
phic factors . responsible for such a feature have 
not been determined. 

Department of Agriculture, 

Bangalore, D. M. Gopinath. 

January 10, 1945. 


1. Mehta, D. N., and Dave, B. B., Mem. Dept. As^rz. 
Ind. Bot. ser. 1931, 19. No. 1, pp. 1-25. 2. Uphof, J. 

C. Th., Bot., Rev. 1938, 4, 21-49. 3. Warming, E., 
“• Oversigt Kongl. Danske Videiisk Selsk. Porhandl. 
jobenhavn,” 1886. 152 (cited from >9^/. Re7\.^ 1938 , 4). 


ON THE OCCURRENCE OF ‘EXTERNAL’ 
GILLvS IN THE LOACH— LEP7DO- 
CEPHALUS THERMALIS (C.V.) 

True, external gills of ectodermal origin occur 
only in Crossopterygii, Dipnoi and Amphibia. 
The embryos of elasmobranchs possess long 
filamentous gill lamellae projecting out of the 


gill clefts. Such endodermal gill filaments have 
been noticed in the larvae of Gymnarchus and 
Heterotis by Budget and Misgurnus by Gotte. 

The occurrence of ‘external’ gill filaments in 
Teleosts is a rare feature. While studying the 
early development of the loach — Lepidocepha- 
lus thermalis (C.V.) it was noticed that the 
larvae possessed long gill filaments projecting 
out of the opercular opening. Second day 
after hatching the larva was observed to deve- 
lop a filamentous vascular loop projecting out 



6 days old larva of Lepidocephalus thermalis (C.V.) 


showing ‘external’ gill fitiments 

of the opercular opening. The loop gradually 
elongated in size. About the fifth day four 
such filaments were noticed on either side. 
During the third and the fourth weeks the fila- 
ments branched considerably. They were kept 
in constant movement by the opercular flaps. 
These filaments were gradually absorbed giving 
place to normal internal gills between the 
fourth and the fifth weeks, A microscopical 
examination of the sections of the head of the 
larva revealed that the ‘external’ gill filaments 
are derived from the endoderm covering the 
branchial bars. 

It is well known that both Misgurnus and 
Lepidocephalus perform intestinal respiration 
taking air directly by the mouth and passing 
it out of the anus and that they are well adapt- 
ed for living in muddy waters deficient in 
oxygen. The development of larval ‘external’ 
gills in these two loaches is probably intended 
to provide a greater respiratory surface to sur- 
mount the adverse conditions prevailing in 
such muddy waters. 

Fisheries Section, 

Department of Agriculture, 

Bangalore, B. S. Bhimachar. 

February 8, 1945. Augustine David. 


1. Budgett, J. S., Trans. Zoo. Soc., 1901, 16, pt. 2. 
Pas, B. K., Compt. Rend. XII. Congres Internat de Zool., 
935. Graham Kerr, 1919, Embryology , Vol. II. 


THE CHROMOSOME NUMBERS 
IN THE FAMILY ANONACE^E 

The family Anonacese is one of the little known 
families in respect of its chromosome numbers. 
In 1936, Locked noted that the haploid number 
of chromosomes in Asimina triloba was prob- 
ably nine, On^ of ys (R. D, A.), in 1937, 
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found- that t)i(‘ haploid number of chromo- 
somes in Aiiona siinnniosa and A, reticulata was 
s('ven, Kumar and Ranadive-^ (1941) also 
round tlie samt‘ number in mt'iosis in these two 
sp(‘eies, as also in tlu' two other species they 
inveslii:fated, namely, A. cherimoliana and 
A. }nuricat(i. 
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Very n'ct'nlly 11u‘ i)rt“st‘nt authors invi\stinal~ 
(‘d soint‘ more mianbers of this family and 
found that tlu‘ haploid numia'r of chromosomes 
was ihnht in Artahotrfis odoratissiiaus and niiu* 
in Poljialihva lonaijoha. A study of the soma- 
tic* divisions in th<’ root-ti])s reweaU'd that tiu' 
diploid number of c’hromosomes is fourtcH'n in 
Aiiofia stiuantosa and A. reticulata, sixtecai in 
Artaboi rfia odoraliiUiiuiioi and c’inlttcHm in Polii- 
(tUhea louf/ifolia. This c’ontirnu'd the' hai)loid 
number of ehromosonu‘s piaaiously nolcal by 
us in tlu‘sc* plants. 

()iU‘ of us (K.n.A.) wislH's to exprc'ss his bc'st 
thanks to Prof. S. V, Slu'vadc*, Dr. 'l\ S. Maha- 
balc an<l Prof. V, G. Pliatak for ihcar keen 
intt*n\st and ludp in tlu* work. 

(lUjarat ('oUeK<*. Alma'dabad. .1. .1. Asana. 
Wilson C’oIIi'Kr. Bombay, R. D. Aoatia 

Januarn 20. 1945. 


i. be.ke, I. K, Ae/. o*/ 1920, 98, l/)9-l(lH. 2. .V. 

‘rhesis >uhii«itt(*«l to tl)e Univeisiiy (»f Hoiuhav fm the 
M.Si . tlegtee iii 1927. 3. Kuin.ii ami kuna jive Jottc, 

Aiffi, 1941. 10, p. H. 


ON SOMATIC DIVISION, REDUCTION 
DIVISION. AUXOSPOUE FORMATION 
AND SEX DIFFERENTIATION IN 
NAVteVLA HALOPHILA .GRUNOWi 
CLEVE 

Navicnla halophila occurs in n<)ud uuatitity at 
Madras. Tlie lifc'-history of Uu‘ Diatom was 
studied by the author with the* lu Ip of labo- 
!‘atory cmlturcss. Spc‘cial attention was cU‘VoU»d 
to its auxospor<‘-formation and the nuchau* 
d tails c‘otm<‘cled with the procc^ss. 

Scanatic* division takess place* in the usual 
mamu‘r. the c‘hromo.somes being arranged in a 
ring around the* spindle at metapha.se us is 
characteristic* of Diatoms. The* chromosome 
number appears to be 48-52 (2 a). After 

cytokiiu*sis, two new valves are secreted by the 
daughter' jjrotoplasts inside the old valves. 


During auxosporc'-forination two cells come 
near tsieh othca* (Fig. 1) and secrete a com- 
mon mucilaginous caivelope. The nucleus of 
t'ach cell dividc's meiotieally and forms two 
nuclei. All the* stages of the meiotic division 
were obscawed. 'Vhe hav>loid numbtn* of chro- 
mosome ai)i)ears to be* 24-2(1 The contents 
of each evil thcai dividc'S into two protoplasts, 
(‘aeli i)rotoi)Iast rc'c'c'iving one* haploid nucleus. 
'Phc' haploid nuc-lc‘u.s in I'ucli daughter-proto- 
plast undc'rgoes 11 u* second division and forms 
two mic'lc'i. Of 11u*s(‘ twc) nuclei in each 
daughter-protoi>last, one dc‘gc‘nerates and the 
other rc‘mains functional, so tiiat ultimately, 
(‘aeh (laught(‘r-protoplast (gamete*) has one 
single haploid i\iu‘l(nis. Finally two gametes 
are organi.sc'd in (*acii of the* conjugating cells 
(Fig, 4). 

'Pile two gam-,'l.es of one* of the C(‘lls c\scape 
out of the valves and fuse* with the* two gametes 
of the c)tiu*r c*ell. The* latter gamedes remain 
passive and do not move? out of the parent 

valve's. Botii the* /yg()tc*s arc* formed in the 
latter cell (Fig. 5). 

The* zygotes (auxosporc's) germinate after a 
fc‘W hours of rc'sl and form two new Diatom 
cc'lls (Fig. ()). The* two gametic nuctei in- 

.'••ide i*ach auxosporc* do not fuse for a long 

time* and fuse* only afte*r the auxospore has 

re ‘ache ‘d its full size*. 

The* nuclc'ar 'd tails c(>nne*cU‘d with auxo- 
spore-formation among the Pennate Diatoms 
have* l)t*e*n re'cordcTl only in a few forms (Q/W" 
hella lunccoLata, (lc‘itl(*r 1927 a; Coccoiuda p/,a- 
reutula, (U'itlc'r 1927b; Nitzschia subtil'u;, Geit- 
h‘r 1928; Suncdra vlua, Geitler 1939: lihoico-- 
:;j>benia rnrvata, C^iolnoky 1927; An. 07 Ha?^“ 

iieU .scnli)ta, C’holonoky 1928; Cinnbella ciatula, 
(’lu)inoky 1933; aiul (U>nii)h(yucuia geminatumy 
lVle*ye‘r 1929). But nothing is known ivgard- 
ing the* nuel(*ar details connc'cte'd with auxo- 
.sj)ore*-rormalie>n in llu* ven'y c'ommon genus. 
Navicnla, though auxospore-foianation has been 
l)rc*viously r<‘(‘orde‘d in the* genus jNewicnla 
''Irevillci (Hmitli IBbd); N. aerUiuyi and N. 
rbouiboidea ((kndc'r' IBtif)); N. cifspidata var. 
anibigna and N. (dliptica (Pfitze'r 1871); N. 
niridala and N. scopulorniu, (Karsten 1898); 
N, crncigera (Karstc'U 1897); N. duenna, 
N, ranioiiiiiituua, N. direct a, N, sabtlliH and 
N. ip/f/aitea (KarjiU'n 1899); and N, aoninu- 
lain (Gc'itle*)’ 1932) 1. In the* present form the 
author was able' to follow all the* dedails of the 
nuele‘ar (‘lumges comu'cte'd with the* auxospore- 
formatioii. Tliis ajipe'ars to be* th.* first com- 
plede account of the* nuck*ar changes connected 
willi auxospore-re>rmalion in this ge'nus. 

Again, in the* Ik'nnate Diatoms, piwi- 
ously, hotli isogamous conjugation |e. 0 ., Rho- 
palodia fjibba (Kk'bahn 1890); ICpiUievda 
zebra var. saxoulea and Deniicula Vaiihetirckii 
(Ge*itle‘r 1932) ] anel anlsogame)Us ce)njugation 
\e.y., Ciitnbe.lla lauceclata (Geitler 1927u); 
Nitzacliia subtiiis (Geitler 1928); GoDiphonevia 
parvuluvi var. uilcropua (CJeitU'r 1932) ] have 
be‘en re('e)rde*d. In the former the gamedes of 
both the cells are ecpially acUve and as a re- 
sult, the two y.yg()U*s are* fe)rfne'd between the 
two pairing exdls. In the* latt.e*r type of con- 
jugation, of the* two giinu'trs that are* fe)rme*el 
in t'aeh pairing ce*!!, one is aed/ive* atiei motile, 





piis 




Letters to the Editor 


77 


No. 3 ] 

March 1945] 

while the other is passive. During conjuga- 
tion, the active gamete of one cell passes over 
to the opposite cell and fuses with its passive 
gamete and the active gamete of the latter 
cell behaves in a like manner and fuses with 
the passive gamete of the former cell. As a 
result of this a zygote is formed in each of 
the two conjugating cells. Geitler (1935, page 
154) with referenca to this phenomenon states 
that '‘the physiologically anisogamous beha- 
viour involved in the formation of two gametes 
permits the interpretation that each motlier- 
cell forms two gametes of opp;>site sex, a 
male motile gamete and a female non- 
motiU‘ gamete. The mother-cells them- 
s(dves may, accordingly, be regarded as her- 
maphroditic and the entire behaviour woidd, 
from this vi('w-point, correspond to that involv- 
ed in the conjugation of the Ciliat:\s. So far 
as we know, sex cletermination occurs pheno- 
typically in all cases hitherto investigated. A 
sex chromosome mechanism has not been ob- 
stTvc'd nor can it be expcctv'd.” 

In the cas(‘ of tlio pn sent Diatom, th'‘ conju- 
gation is anisogamous, but, the anisogamy ob- 
sc‘i’V(‘(l lu‘n* is CiuiU‘ clilTerent from llujse re- 
corded previously among the Pennab’s. Here, 
of tile tw't gametes that are formed in each 
cell, instead of on(‘ of them being active and 
tlie othin* p' ssive, both tlu' gami'tes of one cel! 
are active u.c., physiologically male), while 
both tht' ganutes of the other ceil arc' pj:.ssiv<‘ 
pliysiologii'ally female), with the n'suh 
that both the rygot(\s an* formed in tin* lalier 
cell, unlike in tlv* previovisly n'corded case.., 
where a zygote is formed in eacii of the two 
cells. Tin* moth{'"-r'ells in tlr' hnan under in- 
vestigation (Aar.wda hali)}ih\la\ therefore, 
.should be rt‘gardod a.s di<ee5nvis, i.c., as i*ith(‘r 
m.\le or f\.male ar i not as ri' no 'o’* us (h(*rma- 
phroditic) a.s in tiu* prtwi* *. :y recorded case.s. 

Tlu* author vi'li.s to e: his indebted- 

licj:.. to Prof. M. O. P. ly<*nga’% M.A., rh.i). 
(LoihI.), r.h.t- . ha his euidance and ludp 
throughout th<* ( ounx,* of Hi ' work, Hi.s .sin- 
CH*re thanks are also due h> tie* authorities of 
the llniv(‘rsily of Madras for the award of a 
research stiulentship during da* t<*mire of which 
this investigation was earn**.! out, 

Univt'j’sity Potany Laboraloi'.v, 

Madra.s, ' H. Suuuaumanyan. 

De.ccjnber 11 , 1944 . 

(hilOM', n. ** (’oni u! Vt;/ t//a .t-.vv., ?/.<•. .V, 

uivl t ” .7////. 7/ AV/, /// 7 , 

18tW,Srr HI. IS, HU H-h < ‘ H. vom. ‘ f; mt 

< it? AuKos|)<»rf*nl lUiing von A*// •/ . vA//. ( Kr,-) 
(Ir k\ ia*r7. CO, , “U '**> 

die Auxohik^ en*>i] I (let An IC hi , ’ 

11)28, 63 , 23-57. », “ hiiti l,;«’ /nv Kt-rn tifi 

Karyoloj^u; dri* l iato ne Mg'* /A*/, H)r3, 80, 321 4H. 
(hitler, h., ‘ Die Reiiuksions'eilujg uii I ( o) l.m »ii v.»n 
/ann'oiata ^ 1 921/ 58, 7(15 5* 7. • 

“ .so.natiN h * ‘reihirp;. Re lukiio isteil »uc. hopilalion 
uud PaT'«htva>U',MU*<tr h’!i Ctucon'tt iCinUuhi ' /VW., 

19271 SO, 500-‘l9 — , ‘‘ C^op .lation u 1 (Irsrhle lie - 

vcneilung b*.!i eincr An.,” /AAA I9?8, 61 , *,19 42. 

“Dcr Ft>nt»*vec'i’'el d(‘r PenaatfMi l)i..t tnct.n ( .itvrh 
alwnJ.” /A/VA, 1932,78, 1-2J6. (AI.ho /W. (Vw/nz/A/, 
1930,50, 0“»-7a. — , “ Repr »d\ielioa and lhf hi>ior> in 

Dmtoms,*’ AW'/ray 1935. 1, 149-(il. — , “Die 


Auxtispore d>il 1 mg vo » Syn:d"'t ulna.*'* Ih'r, </. A'w/.rrA- 
Jiot, 7/V.f., 1939, 57, {a), 432-3il (hited from HioL 
Ahsti\, Jmu— J.iiy l9ll. 15, lO). Karsfeij, (I, ‘ Direr, 

siu liungtMi ii mr I)int(;rt»c(* I,* Fi 1890, 82, 28<M)0. 
— , “ Di.tt r'-Mih iiigen ii ivr D atoaieesi HJ,” /AA/.. IfO?, 
83, 203-222. — “Dio Diato neend r i -ItM' R h 

J/tY>rxnn/(’tynt'7/. Kic:i N. F,, 1809 4, 17-205. 
(('i 0 i Iro n (leiUer, 1922 . Mey(;r, Iv., ‘ Ol)*r .lie Auo- 
j'po-enhil ling i tii Cn yemFutum''^ A'rh. /V<> 

tisttnk ^ 66, 421-35. I*. uz.tr, lo., “ UiueiN.ielnnsjiea 

u'lntr Iku iind luuwi idii u; d(‘r Ha illanareeu (Di;it.)“ 
Fot , AldtitnJ ,, 1871 ( I lans.ein), Hon •. Sinit i, 
VV., A Syn^F^ix of i7tt' /hitish />/'<//. v//f/rrtr, 185 J, 2, 
London. 

HISTIDINE AND TYR03IN IN 
H.q0MOGLOBIN FORMATION 

Of the essential amino-acid.s pre.sent in the 
protein part of hantioglobin, histidine is quan- 
titatively one of the most important. It was 
shown to have a hoematogenic action by Fonte.s 
and ThiovolI(* (1930)* in experiments on nor- 
mal dogs and rabbits. Barrie (1937)- found 
that guiueapigs gave a reticulocyte response to 
hi.stidine hydrochloride and attributed this 
ciTeet to the stimulating action of histidine 
hych'ochloride on ga.strirj secr(*tion and the 
eons xpu'nt increase in the in'oduction of the 
iuemopoietic factor elteciive in pernicious 
an; ana. (hd.hb(*rison et ah (1931)*’* also eo{ 7 - 
}:idi*i this amino-aeid to have a stimulating 
actii u on hremopoietio tissue. Th(.* results of 
adminijdra.ti -n of hi.stidine in hunr"! antemias 
have, h()wevc*r, been generally reg dive (c/. 
(.UUhh.’rtsen, Uh\ cit., Domirdci and Pentai, 
19.31* .e..d ’''’nc'licwioz, 1930 V 
Jn our e.''pvV'ime;its tiu* object of which was to 
a.^'ce*’')!!! if Ibis amino-acid provid'\s structu*'al 
mat * rd Cor tIu* for aat.hm (.f iKeiyvigU b'n, tlv* 
(‘fleet of dic'tary histidine was studied on ani- 
mals sufrcMng fi (.m ('sperir. (Mil il aiuemia. 

'.rile ex;)('rim(*a1:il proe(‘dure was exact- 
ly tiu* sanu* as t’lat u:u’d with trypto- 
phaiM* (V slioda, 1.94.3) Rat;;, tnade ana* 
mie by inji*etion of pIu*rylh.Ydrazine, won* 
list'd. Hislidiiv* was' p'movt'd from liyd'.'o- 
lysed ea;;(*in b.v silvr'f n •(‘cipit d.ion (Vieh ‘vy 
and L« avenw'o* th, 1928).’' All animals experi- 
mt nlul as wt'h as eonln hg rt'ct iv<*d 20 mg. of 
t*'ypt rham* !<* makt* im for the di'idruel.ion of 
trypiophant* during acid hyd"(d''S’’'.. The a‘d- 
iTial.s in th<* control group reef*iv(*d no hist 'dine, 
while tho.s<* in the experinrumtal group were 
giv(‘n 50 mg, of histidine hvd “idoride daily 
from the ons(*t of acute ana'tnia. 'fhe results 
tabulated below show that hisfidine signifi- 
cantly accelerates the formation of erythro- 
c'-h'.s and J\a*moglobin. Animals rec(‘iving 
idstidim*' had th(*ir ^(*11 count and haemoglobin 
re.stort'd to normal in twelve day.s on the ave- 
rage, while on a histidine-dt'flcient diet the 
tim:> of recovery was usually a month. 

The efTect of histidine differed from that of 
tryptophane in connection with their mode of 
action; while with tryptophane the haemo- 
globin formation lagged behind the increase 
in R.B.C. with histidine both cell count and 
haemordobin content were simultaneously nor- 
malized. 
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Similar exiH'rimi'nts rarricd out with tyro- 
sine, the results of wliieli ai’<' iabiilaU'h Ixmow. 
show that thi^s amino-aeid plays no esscadiul 
role in haunopoii'sis. 
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a.s thr ninirir 

Kerry trxt hnul-* nn (\v!tdngv ainn llu* 

I'lsidrr (if thr I'.nUiMn t‘* h?' t xrirr.nd in niter* 
pn tiiin i’rrtain appu ai anr* *, as anPtusr* 
\rstir.utions in mans la;'-. wiUi unproved 
trehlinpir havr irMiUrtl in drinonsU iition of 
mitosis in isdls whnh havn prrvtnu?4v hi*en 
(houKht to rhvitlr hv aimtn-.p. and DailUiKton 
inrntion.s *’that the apparent mnii iidirtion to 
Ps’iietir prinnplrs m the nrruir<*nts* nf aiutto* 
.sis umd no loinp’r hr laH* n ‘an inusly.*' 

H wa.s thought thriifnir, that a latirful til- 
vrstigation of tin* hi’havinnr of ttie nueleiiH 
durinp. liudding xKuh an I'SM-uttal intioduetion 
to a study of thr r vtngrnt''jr. nf the yeasts 

Tin* sfraiu <*f ,S’ l erertKne iN(* T (* 3007 1 
employed hy us was St* 9 in thf National CXiD 
hs’tinii of 'Pype (hdtuies, India Wort eultures 
Wert' madt' from wort agar slants and eondl- 
lions were .Htandardi/tnt s«» that tn a sinein 


Acknowledgement is made to Prof. M. Damo- 
daran for his interest In the work. 

University Biochemical Lab., 

Madras, K. M. YKsnouA. 

January 29, 1945. 





almo.st all cells wore praetieaily at the saint' 
stagt' of dcwtdopint'ut. Hystemiitie t'Kiimlna- 
tion tU'monslraleti that vltiil rhange?i take 
place in the* nuch'U.s at detinite intervnlH and 
that tlu' whoh* proces.s of division tif the 
nucI.UH takiNH only almut 20 minutes. Indeed, 
\}\c unuphnsc' stage is passed through so quick- 
ly that unless one i,H very careful It may be 
inissc'd eomplt'lejy. 

Among the various Oxatives and stains tried, 
smears Axed in Camay and stained with 
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Heidenhain’s haematoxylin were found to give 
excellent pictures. No particular treatment 
was found necessary to remove the metachro- 
matic granules from the cells. In smears fixed 
for 60 minutes in Carnoy’s fluid, mordanted 
overnight in iron-alum and kept in haema- 
toxylin for 24 to 36 hours, careful differentia- 
tion gives only pictures of the chromosome 
stages. We have smears where large number 
of cells are at particular phases of the mitotic 
cycle. 

There are only two chromosomes, both iden- 
tical in appearance (Fig. 1). The measure- 
ments of the two chromosomes in four cells 
at the same stage of the cycle are as follows: — 
(1) 1-33 m/0-33 m, 1-33 m/0-4 m; (2) 1-33 m/ 

0- 4 M, 1*33 m/0-27 m; (3) 1-33 m/0-33 m, 

1- 00m/0-33m; (4) 1-P0m/0-33m, 1-00m/0-33m. 
At anaphase shown m Fig. 2 they measure 
1-00 m/0-33 m. 

Badian’s paper has evoked contradictory 
opinions. While Gulliermond rejects Badian’s 
interpretations, Henrici considers that “the two 
chromosomes described by him are more defi- 
nite than the vague accumulations of minute 
chromatin granules described by Guillermond”. 
It appears as if Badian saw structures missed 
by the other workers, S. cerevisice does not 
form an exception to the general rule, for, 
nuclear division during budding is by mitosis. 

Our thanks to Mr. M. Sreenivasaya for his 
active interest and encouragement. One of us 
(M.K.S.) wishes to thank Messrs. The K.C.P., 
Ltd., Uyyuru, for the generous grant of a 
studentship. 

Fermentation Technology Section, 

Indian Institute of Science, 

Bangalore, M. K. SubramaniamS 

February 1, 1945. B. Ranganathan. 
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ON THE FOOD OF MULLETS* 

Mullets are a group of food-fishes found in 
seas, backwaters and estuaries of our country. 

. The food of twelve species of Mullets is de- 
scribed by examining their stomach-contents. 

(1) Mugil klunzingeri Day. (30 specimens, 
8-13 cms.): Amphora, Cymbella, Pleurosigma, 
Eremosphcera, Copepods and sand grains. 

(2) Mugil j^rdoni Day. (15 specimens, 8-10 

cms.): Biddulphia, Co scino discus, Cymbella, 
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Fragillaria, Pleurosigma, Rhizosolenia, Eremo- 
sphoera, Peridinians, larval bivalves, larval 
gastropods, fish-eggs, fish scales and sand 
grains. (3) Mugil dussumieri Cuv. & Val. 
(25 specimens, 8-10 cms.): Coscinodiscus, 
Cymbella, Fragillaria, Gomphonema, Navicula, 
Nitzschia, Pinnularia, Pleurosigma and sand 
grains. (4) Mugil ceur Forskal (12 specimens, 
9-10 cms.): Biddulphia, Coscinodiscus, Navi- 
cula, Nitzschia and sand grains. (5) Mugil 
sehali Forskal. (61 specimens, 9-21 cms.): 
Algal filaments, Bacteriastrum, Biddulphia, Cos- 
cinodiscus, Fragillaria, Nitzschia, Pleurosigma, 
Rhizosolenia, Thalassiothrix, Trichodesmium, 
larval polychaetes and sand grains. (6) Mugil 
crenilabris Forskal. (20 specimens, 10-15 cms.): 
Coscinodiscus, Navicula, Pinnularia, Pleuro- 
sigma, Tabellaria, larval polychaetes and sand 
grains. (7) Mugil coeruleo-maculatus Lacep. 
(30 specimens, 9-12 cms.) : Biddulphia, Chceto- 
ceras, Coscinodiscus, Navicula, Pinnularia, Pleu- 
rosigma, larval polychaetes, Tabellaria and 
sand grains. (8) Mugil amarulus Cuv. & Val. 
(5 specimens, 5-8 cms.): Coscinodiscus, Ere- 
mosphcera and sand grains. (9) Mugil labio- 
sus Cuv. & Val. (5 specimens, 5-8 cms.): 
Algal filaments, Coscinodiscus and sand grains. 
(10) Mugil olivaceus Day. (20 specimens, 7-9 
cms.): Bacillaria, Coscinodiscus, Fragillaria, 

Navicula, Pleurosigma and sand grains. (11) 
Mugil troschelii Bleeker (123 specimens, 10-35 
cms.) : Algal filaments, sea-weed (Caulerpa 
sp.), Chcetoceras, Chroococcus, Coelosphcerium, 
Coscinodiscus, Eremosphcera, Glceocapsa, Hemi- 
discus, Navicula, Nitzschia, Pleurosigma, Rhizo- 
solenia, Tabellaria, Thalassiothrix, Foraminifers, 
Tintinnus, larval polychaetes, Nauplius larvae, 
Ostracods and sand grains. (12) Mugil waigi- 
ensis Quoy. and Gaim. (126 specimens, 10-45 
cms.): Algal filaments, Bacteriastrum, Biddul- 
phia, Coscinodiscus, Detonula, Eremosphcera, 
Fragillaria, Goelenkinia, Hemidiscus, Navicula, 
Nitzschia, Pleurosigma, Rhizosolenia, Tabellaria, 
Thalassiothrix, Trichodesmium, Diuophysis, 
Foraminifers, Tintinus, larval polychaetes, 
Copepods, Amphipods, Ostracods, larval gastro- 
pods and sand grains. 

Discussion. — Mullets are chiefly plankton- 
feeders, diatoms and larval bristle-worms form- 
ing the major portion of their food. They, 
however, supplement their diet by browsing at 
the water margin on vegetable matter, and 
this accounts for the presence of sand grains 
in their stomachs. The presence of fish-eggs 
in a few specimens of Mugil jerdoni Day. is 
considered accidental. 

Laboratory of the Asst. Director 
of Fisheries, Inland Development, 

Chepauk, Madras, P. I. Chacko. 

September 1944. R. S. Venkatraman. 


* Published with the permission of the Director of 
Industries and Commerce, Madras. 
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REVIEWS 


Climate and Labour. By W. Burridge. (Kitabi- 

stan, Allahabad), 1944, Pp, 167. Rs. 5-4-0. 

Men are often irrational and the student of 
Science is no exception. The scientist who is 
meticulous in his investigations may stubborn- 
ly upheld views which would not stand the 
test of rational analysis. We have a sample 
of the above in the volume with the preten- 
tious title under review. 

The reader’s interest is piqued by the claim 
in the inside cover page that the work deals 
with “the physical build of the body and the 
dietetic conditions which render men so com- 
fortable on a hot day that they fall asleep on 
a hot verandah while puUing a' punkah rope. 
The author notes that the vast majority of the 
population of India must be capable of such 
work and sleeping, and that the capacity to do 
it fits a man to follow rather than to lead. 
The social system of Hinduism is adapted to 
such conditions rather than Western Demo- 
cracy,” It is reasonable, therefore, to enquire 
the basis on which such astounding conclusions 
are based. The reader is earnestly enjoined 
to appreciate that the author arrived at the 
conclusions not “as a result of questioning a 
dozen or so dyspeptics, but after assessing the 
replies of many hundreds, even thousands, of 
healthy young Indian male and female medical 
students to questions concerning their own 
het-weather experiences”. Since these replies 
were elicited at many written and oral exam- 
inations one begins to wonder how far testi- 
mony given u’"ider such conditions is valid and 
whether the students were really healthy? The 
pi''ture of the Indian student is not very com- 
plimertajy for, the author states: “It is further 
my ience that Indian students, especially 

the ’adles, who read from morn to eve and 
kng into the night for examination purnoses 
do become anaemic. Indeed, more students 

? P'3 ’ to me to do badly tlirough lack of 
n a'-'d overwork than from non-prosecution 
of studies” (p. 129). 

The questions also appear to have been put 
ijT forms not conducive to elicit accurate re- 
for, it is mentioned (p. 15): “Unfortu- 
r^teiy, a limited number of the ladies appeared 
to imagine that this was an unjustified en- 
quiry into the secrets of their bed chambers, 
ard, therefore, I thought it tetter to. put the 
question into a different form by going to the 
dogs instead. But, while the problem in its 
first form- (how he or she lay in bed in the 
cold and hot weather respectively) could be 
ansv7ered by anybody who applied his book- 
learning to facts within his own personal ex- 
perience, the second form required that the 
student should also be an ordinary observer 
of the vmrld around him; yet many more stu- 
dents failed in the observation test than were 
young ladies shocked at imagined enquiries 
into bed-chaniber secrets,*’ 


It is on this unscientific foundation that the 
author bases his conclusion that “Nietsche’s 
doctrine of a herrenvolk and a heerden volk is 
a germanised version of what has been prac- 
tised for centuries in India as caste” and that 
“the climatic conditions of India unfit it for 
democracy ”s 

The book is interesting to read and is recom- 
mended to interested readers as an example of 
how so-called scientific facts could be made to 
fit in with one’s preconceived notions.. 

M. K. SUBRAMANIAM. 

Sex Education. By Cyril Bibby, M.A., M.sc., 

p.L.s. (Macmillan & Co., London), 1944. 

Pp. 290. Price 7 sh. 6 d. 

It has been a moot point whether some 
amount of sex education should be imparted 
to boys and girls of school-going age. Ortho- 
dox public opinion was against such a proce- 
dure, but it has been changing during the past 
few years. The majority of teachers and 
youth leaders, especially in advanced countries 
like England and America are in favour of 
sex education. It is now considered advanta- 
geous to impart sex education to youths from a 
biological point of view rather than allow them 
to discover things for themselves at an age 
when emotions begin to assert themselves. 
Children are curious to know about how babies 
are made, and about the differences between 
boys and girls; and young questioners on 
these points should be gladly and honestly 
answered. The author insists on the necessity 
for all teachers to take a course in human and 
social biology. “If we draw up careful schemes 
of instruction about how to calculate the time 
it will take for an express train to get from 
London to Glasgow or a camel from Cairo to 
Timbuctoo, is it not rather astonishing that 
instruction about how life is passed on, and 
about the relations between man and woman 
and parent and child, should be left for any 
chance lesson at the street-corner or in the 
gutter?” 

lie is of the opinion that sex education should 
be a centinuous process from the, cradle to the 
grave. The parent, the teacher, and the youth 
Irad^ ought to know what aspects of sex edu- 
cation are particularly appropriate to different 
ages. The facts of reproduction in plants and 
animals should find a place in the biology les- 
sons, which should be made compulsory in all 
schools. 

The four model lectures at the end are 
masterpieces of how this delicate subject may 
be handled without being either indecorous or 
offensive. An excellently classified biblio- 
graphy on the subject is given - at the end of 
the book for guidance to further reading. The 
book is well worth a careful study by all 
parents and teachers. 

S. SUBBA Rao. 
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Flowers in Britain. By L. J. F. Brimble. 

(Macmillan & Co., Ltd., London), 1944. Pp. 

X + 393. Price 12 sh. 6 d. 

This attractively produced popular book on 
flora of Britain would be welcomed by plant 
lovers in many countries. The title Flowers 
in Britain may suggest to some that the use- 
fulness of the book to those outside Britain 
would be limited. This is far from the fact. 
Many of the families of the fiowering plants 
and several of the species described occur in 
India. The ornamental plants desciibed and 
so well illustrated are not unfamiliar to plant 
lovers and amateur gardeners in this country. 
Apart from this the value of the book lies in 
the fact that to those really interested in 
flowers a popular book of this kind would 
help in visualising the richness and beauty of 
the flora of another country than one’s own. 

The author’s treatment of the subject is 
such as to appeal most to laymen not much 
conversant with botany, yet, the book would 
be found very useful to students of botany in 
High Schools and those of the Intermediate 
standard in Colleges. In the introductory 
part of the book the author has explained in 
simple terms some of the elements of botany 
an acquaintance with which would help the 
laymen in an intelligent imderstanding of the 
principles of plant classification and the neces- 
sity for plant systematics. A welcome feature 
of the book is the division of each family into 
three groups, namely, wild, ornamental and 
economic plants. The reason for this as ex- 
plained by the author is to draw the attention 
of the laymen and others interested in plant- 
lore to the fact that economic and ornameiitai 
plants have in the wild types their near or 
distant relatives to whom their descent could 
be traced. The division of each faniily into 
these three groups shows further their inter- 
relationships. 

The entire text is enlivened by the addition 
of appropriate verses from ancient and modern 
poets, by giving references to the occurrence 
in historical times of plants now growing and 
by mentioning the use made of plants by per- 
sonages renowned in history. Wherever pos- 
sible the author has indicated the possible 
origin of plants and the probable dates of their 
introduction. Such a treatment as the fore- 
going makes the tending of this book pleasant 
and interesting instead of its being one more 
book of mere mechanical description of plants 
in dry technical terms. The book is not in- 
tended as a standard work of reference but as 
a guide or companion to amateur gardeners, to 
ramblers through countryside and to those 
who hobby in plant collection. To such of 
these, of whom there would be many in every 
country, this book is specially intended. 

The author has to his credit other books in 
botany, both technical and popular. Those 
familiar with his book Everyday Botany, vnll 
be pleased with this new addition. Consider- 
ing the time at which the book has appeared, 
its neat and attractive get-up is to be praised. 
To suggest that use of superior paper would 
have enhanced the value of such a well- 
illustrated book would in these days of paper 
restrictions sound supercilious. Even other.- 


wise, the excellence of the publication is to be 
highly commended. It should be said in 
praise of the author, printer and publisher 
that it is indeed creditable that in spite of 
the stress and strain of war to which Britain 
has been subjected they should have found 
the' time and energy to bring out a book which 
can divert the minds of men from the horrors 
and devastations of war to the haven of peace 
and beauty of nature. 

L. S. S. Kumar. 

A Text-Book of Plant Physiology.* By Shri 
Ptanjan. (Indian Press, Ltd., Allahabad), 
1945. Pp. 228. Figs. 81. Price Rs. 6. 

The author should be congratulated for 
bringing out the first text-book of Plant Phy- 
siology in India. The lack of an elementary 
text-book suitable to Indian University curri- 
cula was being keenly felt and this took very 
much satisfies the needs of the B.Sc. students 
of botany in our ' country. 

The book is well planned and one chapter 
follows another in logical sequence. The vari- 
ous aspects of Plaint Physiology are well treat- 
ed and the student gets a good elementary 
idea of the subject. Chapter III — The meta- 
bolic biography of a pea — seems to be un- 
necessary. The practical experiments at the 
end of each chapter will be found useful by 
both students and teachers. This would have 
been better appreciated if the experiments had 
been described at some length. In many places 
the value of the book would have been very 
much enhanced if the author had gone into 
greater detail. In trying to be brief, the state- 
ment is made on page 70 — “From the conden- 
sation of glycine higher proteins are formed” 
— this is rather misleading. In the chapter on 
growth, the latest developments in the field of 
harmones in plants should have been included. 
Treatment of photo -per iodism in plants should 
not have been - omitted in a text-book of this 
kind. In mentioning the names of several 
plant physiologists the author has given dates 
but has not included a bibliography. At least 
a list of books for supplementary reading 
would have been very useful. The appendix 
on logarithms finds no place in this book. 
The book is well printed in bold type with 
numerous illustrations and can be recommend- 
ed to students. N. N. N. 

The Plant Scientist in the World’s Turmoils.. 
Contribution to the symposium “Biologists 
and Rehabilitation”, delivered by Dr. Frans 
Verdoorn of “Chronica Botanica”, Waltham, 
Massachusetts, at Cleveland, Ohio, September 
13, 1944. 

It looks as though it needs a war to bring 
any scientific recluse out into the sphere of 
free thinking in terms of National and Inter- 
national building up of newer methods of re- 
search and collaboration — ^hitherto a little 
known domain. Dr. Verdoorn’s remarkable 
little six-page document is thought-provoking 
and contains a clarion call to Biologists all over 
the world to unite and plan out a constructive 
future in a world of peace. The author in his 
own forceful and inimitable style presents a 
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very stron.^' case lor a truly int»*rnatii>ijal 
scientific ori^ant'/.alien u'hU‘li will m*! 

Germany and Gi'nnan Statfs in order 

“that the German ScitaUist, still always <>n»' <d 
the world’s foiaariost, will not no ‘luuier- 
ground’.” Still in tht' snmr breath tlu^ author 
says, “the resources of the Allit's are bruiHuut 
this war to an end, an end which will place 
the scientist once again in a very favourable 
position, as ho will I'cinain tri‘c in thi‘ post- 
war woi'ld, not in all hut hi uiurli more than 
half of the Allied Terrltorir. To hiolojpsts 
and scientists in general in Allied 'rerritory 
this statement is disconei'rling. Let us not, at 
any rate, presume that Dr. Vis'doorn pres\ip 
poses that freedom to tiie seiisitist is inter- 
related with frinxioin in i)olities! In the mat Its* 
of International biological eollaboraiion. ex- 
tending his own argument furtlus', the author 
quotes from the UniUnl Nations (’o!ih‘reiu*<‘ on 
Food and Agriculture that “tiu* natural sincai- 
ees are a particularly fiaiilful held for intis*- 
national co-operation Ixusmse they are them- 
selves international: basic, physic and l)iologi'' 
cal laws are the sanu‘ aiiywlun-t' and univer- 
sally accepted”; but lie says, “(‘()-oi)eralion de- 
mands an attitude wliii'li is not ty ideal of tin* 
average biologist”. Then' i.s great (Usd of truth 
in this statement as biological res('areh si» far 
has remained vc'ry individual. N<*vertlu‘le.s.s, 
the cry for team-work in biological seii'nces 
has never been gr('at(‘r than to-day wlu'ii many 
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THE PLACE OF ANGIOSPERM EMBRYOLOGY IN RESEARCH 

AND TEACHING^ 


T ITTLE that is funda mentally lU'W has betm 
discovered in reca'id years in tlu' tU'ld of 
descriptive embryology, alLliourdi many ernir.s 
and misinterpn'tations made by jirevious work- 
ers have been eorrt'cU'd and a mass of infor-^ 
mation added eonci'rning tile mal<‘ g,am(d.(‘s. 
development of <'nibryo-.s'a<’, b'rlili/.alion. (muIo- 
sperm and embryo. In rc'ccMit years (smsidid'- 
able progress has htvn mack' eh icily in Europe 
and America in tlu' held of phylogt'iudit* (‘in- 
bryology. The data sifU'd out from micro- 
scopic observations havt' Ix'en mark' u.s(' of in 
detci’mining the apt positions of ei'rtain groups, 
tribes or families in a natural sysU'in of ela.ssi- 
hcation. Thus, Empelracem 1ms conru' to be 
placed with tlie Bicorncs, Dt'unoacem under 
Tubiflorales as a separate sub-ord('r, Ckictaeeu* 
under Centrospermales and Moringaexmj (with 
Capparidacem) under H.ha*dalt’s; tlu' genus 
Trapa which has long been plueed under Ona- 
graceiie, becomes removed from that family on 
embryological grounds. Furtlu'r, some of tlu' 
embryological characters have been employcxl 
to understand the classiheation witifm a family 
as in the case of laliacca; and AmarylUdaci'aN 
When an exhaustive' study of all aspects of 
embryology of a group or family is made, it 
would be worth developing an ‘embryological 
formula’ for each grou}) or family. 

* Abstract of lk*u.-i:.tenti:il A-klrt-.s.-* ly Dr. Ib Malu.-sk- 
wari of the Dacca Univetsity, delivered before the Annual 

Meeting of the Indian botanical Society held at Nugpui 
on 3rd January 1945. 


I’huin the Ui*d two tk-eadt". a m-w' 4»ft.vh4M*1, 
tlu' applird aiui fxp luuvut.d 4'inbi vitkigy iut:» 
emerg.t'd out A tlimnugh lumwkuig*- id' tin* 
S(‘<pieuee of iw't'Ut:. in tlo* flfjwri r. .m ab’.»dub' 
r<*(ph.sit<* bu' mutc:.:. m bn-rding pi 4»gi arum** . 
and in tin* unpuAo-iur-ut t»f euiji phint .. 
'Phough flu:. a:.p H-f i:. :.UU m p'* infuiiey. tin* 
I'tvailt.s thdaim-d till ut»w :.huw it vt-i v pinuus. 
ing. futiu'4\ n woukl hr v<-iy pitUUoble t<» 
.study in tltUad tIu’ 4>ptimutn eunditu»n:* for 
poUinatiim and b-i tih/iitn»n and th«- rlb-rt id 
X-ray.s and etilelueuH* tin flu- lif«* hudoiy, the 
H'.sult.s of wbu'h w dl hr* lugbly u:.r*ful in plan! 
b(*tternu'nt. 

In addition tti the tsvnmundy einploy(*<l 
intdhod of .sr’rud sect ioiung m tin* study i»( 
(‘inbryology, 'u'bole-mounE st;uia*d pi t*paratujn.s 
\vhieii are rendered transjmrent nrr ef ^irsd 
aid for eornad interpretatten Such intdlunh^ 
wofdd also bu'ihtate ob.servatt<»ns «»f liviuM 
mat(*rial un<k*r the nueroseupis A deep, 
thorough and critical oh.servmtion alone i.s eap- 
id)le of bringing out a wank nf tsui.sulerabk* 
importance; and m tr^atdung. even if the labo- 
ratoi'y work malu's grt*at4’r demuud.'i ujion Uu' 
(‘lu'rgy and rtssouret-fulne.ss of tlu* t('aetic*r. this 
should not he grudgcsl, as through this the 
young pupil gets .such a slmudus for his 
naaital dc‘velopm(mt a.s is .sure to be of u,se to 
him ('Vi'i* aftt'rwurd.s in lu.s futuri* 

In India, w*ilh its Wi'alth of Tropieid Flora, 
there is much .scope for phylogenetic (‘mbryo- 
logy. There are .still st'veral finnilitss wha.S(‘ 
cmbryologleul characlt'rs arc not known or 
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March I'Jh) 

lUH'il ainplituMtiMit A tii«»voir.'.h ;4udy ni tlio i' 
wimld ni;d<<* it po ;tl.h- Wn u t(* \aai\:\ nut a 
iUocA t'xhaiiAt u * ' aiui up tt> dai«* on 

{‘nitu’N'oloy.y, n: v. hu-h i-arh utuiuT will wnt'» 
about ill:- own : pooia!roil a, poot or r,rou])» a:; 
litoraturo on tho • uloooi i- n<«u too va:;t !«» In 
siirvt'\'oii in a i- t'aotoj y inaniior by any on.‘ 
ptM'aon. Ay.ann a thoinuph i.nowlofiy.o »r tho 


outoy.viiv t>f lik* (HunpuHonts of llu‘ ilownr Troni 
Uio tiino cjf it;; iiiooption tij) to Iho tinio of <lia- 
poraai, alon<‘ \\niiit| aid ua to t‘limina(<‘ nu> 't 
t>l Iho (»l)ataol(*;; in plant iniprovonioni and it 
V. oiihi no lony.oi' remain tor tlu* broodor to put 
poll(-n on Iho ati.’nna and ‘pt'‘bv’ for I’o.sults ii; 
Ibo ovarv! 

Ib (b S. 


ST, josicrirs coiaaoc.H, tkicii inoi‘ 

O T A H'l'l \d I Iroin Innuldo oias'.nr at Nop.a- 
patain in tbo !K*M, St. ^io'opli':. o( 'i’rinobr- 
nopoly had p.rou n into a nindity t'ontonanau 
by Iti'M aiul Ibo. liapp\ o\onf waa <*o! -brati’d 
in I'N'liriiaiy llMa. b.von bottu<‘ tin* (‘onttaiary 
\V(‘ok \va.‘; at hanti it,* .lubtlant pro:.p.*i-t*: wi-ro 
obviona to all. thanl-a. to tho Intor rolh'p.iato 
sports and lournauiont' ulnoli al!raot<*d mo 
inonso crowd*'* to tho Mala* ttround.. 'l*lio 
wc(‘k foilowmp, nth j''(‘i»ruar\ lIMa witnos*ic<l 
Ihi* (.'ollop.c and tlio Utkstob'. attaclual jo it 
t(*omin}-*. with snio-l-*. rwidoid and ofhorwi.so. 
'rhc* occasion ua*; abo mark il by Iho jubila 
tion of the ('olloc.o I )ay t'<*l(*brations and the 
nwdtalisat ion ot tbi < 'hi Ihiy:/ Association. 

An M.'chibilif HI conrast inn of the I Icpartnuaits 
of Mathmnatic.*.. Physics, (’{icmistiy. Ihitany 
and Histtiry was orp.aniscd m conn ction witii 
the (khebrat ions Sir V 'T Kri.sbnamachanar, 
K.(M.K., dciivcrinp, »jpcn tho KNhibilion. rebs’- 
r('d to his i*onnoclion with the f'ollep.r* and 
(‘Xprtssst'd his admiration for the enormous 
strides advanced hy the institution the:u* years. 
He stre.ssed the importani’e nt Hmversiiav; in 
traininji', tin* future Ij aders of the eountry and 
1 h<* mas'SMty "to ri'llunk and replan the .-'..vs - 
tt‘in nu»re mtimat»*ly to tho iiatural haiama* of 
human lib* and human prosp aaty". With viia- 
tors drawn from tho puiilK* ami the student 
world tlio Kxhiintmn wa.s iipen for throo tiays 
and it was a .Mioeoss both from tlie ai’ademie 
and from the p<»pidar points of vitwv. 

(h'ntenary Mtn*tmn. held on t)th Feh 
ruary. was presided over hy His Kxeidleney the 
Hon’hle Sir Arthur Hope, tpc.i.F... m.c., (Jovi*!*- 
nor of Mmiras. His Hxeihhau’y paid a pjowinn 
trihut(‘ to th<’ .s rvK’es rendered hy the ('t>lU‘p.e 
liuriiiK the pKist hundred years in th<‘ eause of 
(‘dlU'ation, irrespts’tive of caste or ens'd. 
Ri'V. Kr. Hector, m his report, hrictly* iracc<l 
th(‘ j-trowth of the (’oU<vs‘ .since il.s iiu'cption, 
(‘numeratini^ the hardshijis it liad to no Ihroup.h 
at tlu‘ haml.s of man and (lod. He also risid 
nusssjijifcs from Sir S. Kadhakrishnan, Sir V, 
liaTuan, Sir C. H. Heddy, Sir Mohammatl 

U.srnan, tlu^ Arehhishop of Bombay and the 
Apostolic I)(‘l(‘gatc of the Fast Indies. Khan 
Bahadur P. Khalifulla Sahih, First MianlnT, 
StaU' Council, Pudukottali, ('xiended Hu* nreet - 
ings on behalf of th<‘ <\‘ntenai’y C’mdral Organ*- 
ising CommitUns Ikwvan Bahadur 'V. M. 
Narayanaswanii Ihllai, Puhlli* St'rviccs 

Commission, Madras, n‘caUed his association 
wdlh the Collegt‘ and wished it crowning .su(‘- 
cess in the futuns After a vote of thanks 
from the Very Rev. Fr. A. Bonhoun*, s.j., 
Vice-Provincial of Madura, th(‘ me<ding came 
to a clo.se. 


OLY. CICNTKNARY CELEBRATIONS 

'The <lc;t ribul inn ef Pri/t's for tlu' Ckaitenary 
Inter ( 'tillee.iali* Sports was htdd iindis* tlu* 
}>rosi< jrney <)f His Hip.hnc.ss Sri Brihadamha- 
«!asa Ifa.ia Ihajap.ojiala 'I'ondaiman, Ihihadur, 
Maharaja of Piuliikot tali. 1 1 is Highutsss spoki* 
of t)i{‘ iiig.h plaei' (hat St. Joseph’.s lu‘ld in flu* 
aeaticime as well as in the athh'tie holds among 
the pionei'i* colleia'S of S. India. 

Heali.sin/’, th<‘ dii*<‘ lU'cissily of a spai'ious 
and W(‘ll-'fiirnished library :m<l a comb)rtal>l<‘ 
n*ading. room, (be manag.i'nu^nl prot)osed to 
m.*:(ilulc a (’enhsiai'y IVb'morinl lain ary, Uie 
Ftnmdal loimStom* of which was laid by 
Mr. I). I). Antony l;:ai’, M.n.K., a. a., i.ii.ii.. Ad- 
minislrator, Pap.helkband States (Iroup, C('n« 
iral Imlia. 

.A social g.al htn-in/.', of tlu* Old Hoys of 
St. dosi'pir.s was as.smnbled in tlu* N(‘w lIosU*! 
Cy'uadrangjc imdt'r the distinruiished presicU'nl- 
ship (if Ml*. Antony Isar. Ih'of. P. ,F. Subra- 
maiiia Iyi*r, Retired Ib'ad of tlu* I)(‘parlment 
of Physics and cx ■ Secrt'tary of the ()ld Boys* 
As.'UH'iation, was also pri'scnt. Spv'(‘elu*s wen* 
ma<lc by His Lordship tlu* IP. K(*v. P. 'Phoma.s, 
i».n.. Bisliop of P.ang.alon*, Dr. 'P. JS. S. Rajjin, 
1..U.C.1*., M.U.C.S.. cx-M inish'r of lVJ.adras, Sri. 

( \b Nara.‘;imhan, m.a., i.(\s.. and Sri. Jkipali, 
M.A., eh.n., of H. IP tlu* Maharaja’s Collegt*, 
Finakulam. Ihv. I'’r. J. D’Son/.a, s.a., Prim*i- 
pal, Doyola (’olh'p.c, Madras, proposcil a vob^ 
of thank.s. 

'Plu* C’olI(*g,(* Day was ci'h'hrated with Ht.-t'ol. 
Sir A. D. Mtidaliar. Vice-C’hamx'llor, Hnivt*r- 
sity of Madras, in the chair. Dr. Mudaliur 
rcferr(*tl to the im*s(imabl(* servi(*t*s r{*iul(‘rt‘d 
by tlu* C’olk')','' in tlu* cause of higlu'r ('dneation 
and r<‘markcd that missionary ai'livliies arc 
surt* to (»ccupy ;t sound and proper plaei* in the 
.sm’ial and (*ducational sidling of tlu* India of 
tomorrow. 

On llu* lltb l*\‘bruary a mc(*ting of llu* 
('alholic Form(*r Pujiils was held in tlu* l..awdl<*y 
Hall, t)r<‘sid<*(l <ivi*r by His FK<’(*Ih*n(*y 'Plu* 
D(‘leg.al(* Apostolic of flu* Fast llndit‘s. R(‘v. 
Fr. .It*rome D’Soir/.a, s.j,, Ueelor and Principal, 
Hoyok'i (’on<‘g.e, Madras, wt*l(*onu‘d tilt* gatlu'r- 
in/’,. A congral ulatory addr<‘s.s was d<*Iiv(‘r(‘d 
by Rao Bahadur J. ('. Ryan, m.a., Joint Ht'gi- 
strar of Oo-operative Soeieli(‘s, Madras. Mr. 
Jo.seph d’halith, m.a., nar-aUnaw, R,<‘tir(‘d (’hief 
Justiei* of 'rravaneori*, also acldi*(*sscd tlu* 
g,aMu‘ring. 

A t‘ivic r('(‘C‘ption was accorded to Ri‘V. Fr. 
Rt‘et{)r in the Mimii‘i))al Public Utdl. 

With tlu* CA'U* Th*oc(*.ssiou and a gi*aiul Pyro*» 
b'chnic Dis})lay, tlu* 0 (*lcbrations canu* to a 
happy close. 
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SCIENCE NOTES AND NEWS 


The Walumal Foundation of lionoiiilu and 
Los Angeles has announc'txl tin' ax'/ard of Jiiir- 
teen icliolavships and oiu‘ IravcdliiiK fcllowslup 
to candidates from India chosen from annaiK 
1,200 a])plicants. 

The tiavcilinp follcevship lias betm awarded 
to Dr. J. Mi'vhijaai, of Ilissar, ia tiie Punjali, 
Animal Geneticist, to study dairy Indus! ry and 
genetics. Idie thirtt'cn rccapients of the sch<'*- 
larships include Mr. A. N. Inndal, Ive.st*arch 
Assistant, Indian Instituh; of Seit'p.ce. Banjue- 
lorc, to study fe, mentation a:;:l iiineii anislry; 
Mr. H. D. R. Ayyar;*\-n\ of Baay,al()i‘e. for re- 
search in il.^hv'ry; Sa-(.ku‘ Chuha.Kari, Research 
worker in the Di'pai tment of BitK-lunui.sfi y. 
Indian Institute cl’ Seienc", IJangalonn to stucly 
sanitation, 'rwo wnmt n. D '. (Mi.ssl /.ubii.la 
Nasii Udilin, formerly of the Pun jal) University, 
and Miss 'Fava Deodhar of PoniViay, ha.V(‘ also 
received scholarshiiis. 


('heinic.d produel,, .uul p: m r:-;.' •. aa \H‘II a:- 
Ihr* ripiipnifiit of Rjr* choinical in<l!r,li\ 
b<* de.sei ib, d in eon -a ifi ai i!e <{e!ail. .\n alpha - 
f ebcai aiTane.enit nt will he lelltrArti .nul flu 
a' Mel« .s will be r.i; ned h\ tllr t MtUl -huf >!;; 
'rile t-ntati\e i>lan pinvide:. toj thr {Uthihation 
of 10 \‘ehnue:. »>{ app! oxiniatel;, Pint pa^.es 
i .ich. 'Fhe lirsf vonuih is ..ctiedulod Pt . {ppf.tr 
J'l April lO'hl. and ihe (etifh \'oIrn* - w dl ap[) at 
in April Ifi'lO. 

dai fthltJi lal has hai*i} orp-ana d in cl :.«• 

pr{>xininy to the P lylechme bc.titid*- of Unjuk.- 
lyn. Mi Janet I). Scott, loin.jp uith '‘(‘he- 
mical ,\h;:t ract,-." ami tlu* ' ’alco ( ‘hfoccat Ihvi- 
.sion. Aim rican ( 'v -.nnid ( 't> , \,di .tcf a 
art {‘d’.l'.r in cliarsa of ih?*, iipit f* .\u eidorial 
hoard i.s henp^ rrliifd, 

(hirrenf .\mei . ar p. ,. in- nil! h«- f*d 

in this work dr; s etl h»t' ,\ju' rnmn {-lunnistc 
ami (‘Inaincal <-11 acci:.. 


To ensure an ad'‘C|uate supply of teelmical 
personnel to meet the demands of the adiiiin- 
istvative sei vices, and industrial devel pnumt in 
the count. y in the post-war period, th(‘ Govern- 
ment of India have appointed a Commit let*, 
with Mr. N. R. Sirkcr as its Chairman, to con- 
sider the ostablLshmcmt of a high-grade dl'cli- 
nological Institute in India, to iirovide advan- 
ced instruction and training in T(*chnolog.y. 
The following liave been invited to .serve on 
the Committee: Mr. N. R. Sirker (Chairman). 
Mr. A. D. Shroff, Mr. W. W. Wood, Dr. Sir 
J. C. Ghosh, Dr, Nazir Ahmad, Mr, C. E. Pres- 
ton, Mr, W. W. Ladden, Mr. M. D. Part'kh, 
Dr. Sir S. S. Bhatnagar, Mr. J. K. Sriva.stava, 
Mr. G. I. Mehta, Sir SoLV\a Singh. Ma,)or- 
Gcneral D. R. Duguid, Brig. R. I). T. Woolftp 
Mr. W. G. Rcki, Sir Fredt ri<'k 'rynuns, 
Mr. P, J. Edmonds, Mr. II. V, R. Ayyangar, 
Dr. A. H. Pandya, Mr. S. liall, Mr. Uliainia 
Vira and Mr. Jolin Sargiait. 

Sir Herbert Howard has been appoint<‘d Ad- 
viser to the Government of India on Forestry 
with headquarters at New Drihi. Me will hv 
succeeded by Mr. Simmons a.s Prtvsideni of llu' 
Forest Research In.stitule. 

Prof. R. A. Fisher, the well-known .statisti- 
cian, has arrived in India to advis<^ the author- 
ities on the reorganisation of the Indian Stat- 
istical Institute at Calcutta. The Government 
of India have decided to reorganise thi.s In.sti- 
tute by recognising it a.s a private body with 
legal status. Prof. Fisher’s headquarters will 
be transferred to Delhi a.s soon a.s practicable. 
While in Delhi, he will advise the Government 
of India on statistical matters. 

Professor Raymond E. Kirk, Dean of the 
Graduate School and Head of the Department 
of Chemistry, and Profe.s.sor Donald F. Othmer, 
Head of the Department of Chemical Engineer- 
ing, Polytechnic Institute of Brooklyn, have 
taken over the editorship of an Encyclopedia of 
Chemical Technology. This Encyclopedia will 
be published by Interscienco Encyclopedia, Inc., 
and distributed by Interscience Publishers, Inc., 
New York. 


.At the /’^nnuui General ‘d the 

Nalional I .‘.ulute <>1 Scu-nn t>, Imiia. fadd on 
lie- 2ml .la’ iiaiy, BMS. at !h ‘ .Sen iau* i^dbge, 
Na;‘pur. Ihi foliowuu' \v«r<* iluly Other- 

laai'rn. and rm inbor:; if CvaincU. for the year 

/ b'f.'.'ab'af : Mr. 1), N. Wkuba; I'lct* Prc.stdctU,^: 
I’rof. S. P, Agbarkar ami Su S. S BliatnaR.ir; 
Trcu.-mnu*: Hai Bahadur K N. Baa. Iu yitnuyn 
Si\ Vx‘iiU'}f: I). .S Kolh.Ui; SerreUine^: 

Rai Hah.adur S. B. Ib^ra ami I k W I) Wiv.t; 
Editor (>/ Uitnt:: Pn.f, J Mukla rtee! 

Metnbrrr oj rouMcd. Prjg P R Au.itp hr/ K. 
Baju'bi. hr. S. K. Bair r,|i. Ibnl U J. Bb.tbha, 

Khan B.ah.alur M. AtVal Ibr-aup Pml M o P. 
l.vaujgar, Pr«>f p, { Mahalannbo.. hr K, (?. 

Naik. hr. P*. N. Praaad. hi. H .S Pndhi. 

Pr<»f. M. hUt'cahi, Mr, H. Rama Rat». hi. h A. 
Kamdaa, Prof, P Ray. Rai Halmdur J M Sen. 

Dr. A. C Ukil, and hr K. V%*nkat.tuuuau 

MAGNICTIC NOTES 

Magnet M- (aaulitiona duruig. iM-bruar.v PMk 
wore .slightly more disturbrfi tiian m the previ- 
ous month. I hi’i'e waua* l.k rpnrf {(ays and 
i:i days of rdiyfu disturbams' a*, against 19 
(luiet. days, 9 day.s (rf .slight dnduibamm and 
I day of inoderatr disturbann- during the .saim* 
month last y<‘ar. 

'Fho (phoh si day tlunng, l•‘l•bnlary nM!j wu« 
th<* 21.st and the day <»f tin* kugtst di .tui’bancc 
lb<* lf)th. 

The indivitlual day.s <luring the nmnth were 
cla.ssiried a.s .shown below: 


I Mg-;a 

i 

l,:b 7, 10 i:t, 2, Id H ig M 17 ^3 

^•1, fr, :*(}, 1»7/ 


No magrudic .storms (KH'Urrf‘d during tho 
months of February in P,)44 and MH.5. 

^ Tlic uKsm charai'hr tlgun* for tJu* month of 
Ft'bruary 1945 wa.s 0*46 as against 0-3H for 
February 1944. M. pANOUHANiiA lUo. 


mm Pr^ntodnt The Briorfalorc Preaa Bantfaloi^ by 0. Srin.vn.t Rho. Sut^nnnUndnnl ' i ruuUr^M 
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THE FUTURE OF MYCOLOGICAL RESEARCH IN INDIA 


M WiQLOGV touches upon a number of other 
sciences and in turn is induenced by them. 
AmonKst the applied sciences in which It ha.s 
long been of importance, (irst and foremost . 
comes plant pathology, closely followed by soil 
science. More recently It has begun to play 
an increasingly large role in chemistry. It s 
of significance in human nutrition. In medi- 
cine, where it has hitherto taken u compara- 
tively minor place, it has m the past three or 
four years loomed large. * As a branch of 
))otanv th<‘ study of the fungi themselves has 
l(»nr int(‘resting and important becau.s<‘ 

the fungi pn>vid<‘d u.stdul and comparatively 
easy material for tht* .study of form, of physm- 
U.gy, of specihe relalion.ships, and particularly 
of sexuality, where it has heim possible to 
observe processes taking plae(‘ in small groups 
of ct'lls under a high-powtn*ed miero.seop(‘ lu 
uino. The elasslilcation of fungi ls umqu(' 
inasmuch as they represent tlui largc'st group 
of living things which arc classified mainly on 
tiic basis of micro-morphology. Tlic result has 
at times been a tendency to place undue em- 
phasis on minor morphological characters which 
lias (>ften led taxonomy into disrepute, but the 
realisation in recent years of the immen.se 
significance of fungi in a wide range of 
human activities has compelled the applied 
mycologist to return to the field of taxonomy 
with increasing energy and to devote to it a 
measure of time and skill which was hardly 
imagined a generation ago. 


'I’his diversity of activities of mycologists is 
tu-day giving rise to certain serious and diffi- 
cult i)rt»hU'ms of organisation. There is now a 
luH'd for teams of skilled workers having a 
profound knowledge of the habits of fungi 
from (mtii'cly difTorent points of view and with 
Ix'arings on completely dUTorent problems. In 
plant pathology, the mycologist must have a 
deep In.sight of plant physiology, agronomy and 
taxonomy, ac'companic'd by some understanding 
of both organic and inorganic chemistry, which 
is callcvl upon constantly for the control of 
plant diseixsos by the .use of chemicals and 
hy otluo* methods. In soil mycology, a subject 
:;a<l)y lU'gU'ctcd in India, an understanding of 
soil phy.si(\s and chemistry, as well as bacterio- 
logy, i.s (sssential. If the useful fungi arc to be 
dtW(do]HHl in India, it can only be possible by 
Uh‘ (.‘ollabora'tion of mycologists with bio- 
claanists and nutrition (‘xperts. In the realm 
of fungal therapeutics, there is need for skilled 
r<\search workers possc'ssing adequate and well- 
t'quippt^d laboratorit's for research on human 
and animal medicin(\ as well as first-class bio- 
cht'mists, all working in teams. Modern in- 
ventions of food processing, the fabric indus- 
tries, leather, timber, and (in rapidly expand- 
ing measure) electrical equipment, are facing 
probhans due to fungal damage of a very- spe- 
cial nature, requiring a type of technological 
expert not known a few years ago. These 
problems would not be difficult to solve were 
it not for the fact that mycology is in itself a 
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separate science requiring wide knowledge and 
the ability to grasp the fundamental relation- 
ships of a great range of micro-organisms. 
The problem of organising research in myco- 
logy, is, therefore, one of co-ordinating the 
activities of specialists in a science who have 
to be distributed and carry on their work in a 
number of quite disconnected branches. It is, 
in fact, a problem of so directing the activities 
of a group of scientists that their services can 
be placed at the disposal of a number of un- 
related sciences without their losing the unity 
which they must retain if the science of myco- 
logy itself is to advance. It is a problem of 
how to disperse and yet to integrate. 

If 'anyone does not believe that this is a real 
problem, let him examine any well-known 
classification of fungi — ^that, for instance, of 
Saccarado, and then read one of the well-knov/n 
works on medical mycology. If, after master- 
ing the former, he is capable of comprehend- 
ing the latter after one or even two readings, 
he will have proved himself to be indeed a 
master of multiple and confused conceptions. 
The classification and description and also the 
terms used to describe the same thing are 
often quite different; while frequently, on the 
other hand, the same terms, even the same 
generic names, are used to designate organisms 
or organs unrelated both morphologically and 
physiologically. 

We may assume that the nature of the 
various kinds of work to which we have 
referred indicate clearly enough that special- 
ist mycologists have to work along with 
teams of other scientists to which myco- 
logy is little more than a name. What we 
have to decide is the number and nature of the 
various kinds of specialist mycologists, the type 
of institution in which they will have to work 
and how the work of all of them can then 
be integrated so that unity of terms, concep- 
tions and outlook can be maintained. The 
organisation and grouping of specialist myco- 
logists proposed here is an attempt to solve 
this problem. 

Plant Pathology 

Plant pathology is one of the oldest and still 
the largest of the activities of mycologists. In 
India it is organised both centrally (at the 
Imperial Agricultural Research Institute) and 
provincially in the various agricultural depart- 
ments. The earliest work was mere observa- 
tion by workers in foreign countries on mate- 
rials sent to them from India. The first patho- 
logical research of importance was that of 
Barclay in Simla. Early in this century work 
became centralised at Pusa, due, mainly to the 
outstanding achievements of Butler. With one 
or two notable exceptions there was little done 
provincially until Butler’s students had become 
scattered over the provinces. 

Pusa was fairly weU situated for studying a 
considerable number of plant diseases. Many 
crops could be grown ttiere including some 
which were more or less tropical in nature, 
although not those most characteristically so. 
Few, of course, of the diseases caused by the 
cool climate-loving fungi could be studied. 


With the removal of the Institute to Delhi, 
which has a rigorous climate of hot dry sum- 
mers and rather cold winters, the number oF 
crops which could be worked with was reduc- 
ed, and even on those on which researcli 
possible, it could be conducted only for a short 
period of the year. Work under controlleci 
conditions of temperature is impossible apart 
from a few winter months. The conditions ofi 
climate are in fact such that only a dozen or 
so crops can be studied for any appreciable 
length of time during the year. The iield. 
could be greatly expanded by the addition of 
a suitable hill sub-station, but none has been, 
provided. 

What is true of Delhi is true of any place 
selected in India, though usually to a lesser^ 
degree. There is no one place where all crops 
can be grown. Plant pathological research 
requires dispersal on a provincial basis, ac- 
cording to crop geography. The work requires 
close association with experimental farms, and 
generally speaking can best be done by agri- 
cultural departments of provincial govern- 
ments. 

It is only as a result of recent research that 
we have appreciated the importance in North- 
ern India of the Himalayas as a possible source 
of origin of epiphytotics. No province ot 
India consisting mainly of plains with adjacent 
hills can ignore this possibility, and hill sta- 
tions tot plant pathological research must now 
be regarded as essential. The extent of India 
and the variation of climatic conditions as one 
proceeds from the dry mountains of the west 
to the eastern hills is such that one single hill 
station will not suffice. Several will be re- 
quired. 

Soil Science 


The role of fungi in the soil received much 
attention at the beginning of the present cen- 
tury in many parts of the world, but not in 
India. It is a rather remarkable thing that in 
India, where . the soil is low in humus, and 
where stress is being laid at the moment on 
green manuring and increasing the organic 
matter in the soil, little or no attention has 
been paid to the agents responsible for the 
first step in making available to plants the 
green matter which must be applied if the 
humus content is to be appreciably increased 
Major clawbacks in both green manuring and 
composting are the conditions required to 
establish the decomposition and the long time 
required to complete it, which, in the case of 
green manures at any rate, is a severely re- 
stricting factor in its application. Methods 
that would induce rapid fungal activity in the 
early stages, whether by inoculation or by 
chenncal treatment, are essential, yet we 
know little of the kind ■ of fungi inhabiting 
Indian soils and . next to nothing about their 
selective properties. Perhaps this is due to 
an overstressing of the chemical aspects of 
soil science. At any rate, the close associa- 
tion of mycologists with soil scientists seems 
to be essential if we are to see useful develop- 
ments along this line. Much of the best soil 
science work has been done in our Universities, 
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and doubtless it will continue to be so. There 
is no reason why mycologists should not be 
attached to the soil science departments of all 
Indian Universities where this subject is taken 
seriously. Again, however, a very wide out- 
look and thorough experience of the funda- 
mental aspects of mycology are needed. 

Chemistry and Nutrition 

In the applied branches of chemistry myco- 
logy can be of great assistance. At the pre- 
sent moment India is converting a large amount 
of molasses into alcohol, which is required for 
a number of industrial processes as well as 
for fuel. Whether alcohol as fuel for com- 
bustion engines can compete in normal times 
with mineral fuels is uncertain, but certainly 
there are other industries developing in India 
which will absorb considerable amounts. The 
alcohol industry of the country will not find 
it easy to hold its own under the competition 
to be expected in the post-war period. It is 
essential that production should be efficient, 
and that the maximum amount of alcohol be 
produced from a given quantity of carbo- 
hydrates. This is only possible if better bio- 
logical control of the process is followed than 
is the case at present, where inoculation ^ is 
largely a matter of chance and the selection 
and maintenance of suitable strains of yeast 
receives no attention. 

• There are other fermentation industries 
where mycologists are needed. Vinegar and 
acetone and acetic acid are often produced 
^^nth little attention to the proper organisms: 
a citric acid industry, we believe, does not 
exist, though in other countries the mycologi- 
cal method of producing the acid has taken 
the place of natural citric acid from fruit. 

In all the chemical industries, factories must 
be ■ established where the raw products exist. 
Centralisation is impossible except for the 
more fundamental aspects of the work. 

The fermentation methods of producing 
readily digestable proteins and of rectifying 
vitamin deficiencies are now receiving atten- 
tion in India, as in other countries. The pos- 
sibilities here are great and fascinating, but 
exploitation demands heavy capital expendi- 
ture and a high degree of biological control. 
Provided these exist, there is no reason why, 
after the war, large quantities of molasses, 
and possibly other crude forms of carbo- 
hydrates, should not be converted into food 
rich in protein and vitamin B, which are exact- 
ly what is required to rectify two major defi- 
ciencies in the diet of the masses.' We are 
thinking at the moment in terms of waste 
molasses, but there is no reason to suppose 
that this is the only source of carbohydrate 
which will be sufficiently cheap for the pur- 
pose Potatoes and some of our pillets which 
yield well and of which these are in normal 
times surpluses in ceratin areas could like- 
wise be used, but there are technical difficul- 
ties to be solved before this is possible. Pro- 
vided food yeast can be profitably manufacte- 
ed from molasses to start with, and the public 
can be educated to its use, it should be quite 
possible to extend production with the use of 


other crops. Food yeast production, if it suc- 
ceeds in the early stages, may well follow the 
same course as many other fermentation in- 
dustries, where the bye-product has become so 
important that it has eventually become the 
primary product. 

Food yeast and yeast extracts may prove to 
be not only important nutritional aspects of 
fungi. Many edible fungi grow well under 
Indian conditions, Volvaria diplasia being one 
example. We have tended to regard fungi as 
of little importance nutritionally because of our 
disposition to regard the common English 
mushroom, Psalliota campestris, as the last 
word in edible fungi, although in many coun- 
tries it is thought of as a second-rate edible 
form, and it is neither the most productive 
nor the simplest to cultivate. It is worth 
remembering that fungi are amongst the few 
organisms able to convert cellulose quickly 
into digestable carbohydrates. 

The mycological problems of food yeast 
production (and they are many) will have to 
be worked out at factories, which will be 
located wherever there is a plentiful supply 
of molasses or other suitable carbohydrates. 
On the other hand, the cultivation of rnany 
fungi and the study of their nutritional value 
could • be investigated quite well at a central 
place, and in practice • is likely to remain a 
small-scale village industry. All stages of the 
research could well be done at a central agri- 
cultural institute. 

Medicine 

Originally important in medicine chiefly be- 
cause of their poisonous nature, the value of 
fungi in pharmacy has been appreciated only 
during the past century in European countries, 
though doubtless going back many generations 
in China and other old civilizations. The 
production of the drug ergot, of which there 
is at present a world shortage, has received 
serious attention in South India, where it is 
being grown successfully on a commercial 
scale. Possibilities of the extension of ergot 
culture, the use of ergots indigenous to India, 
the risks involved in its culture, and possibil- 
ities of artificial culture, are matters deserving 
attention. Ergot production has to be done at 
places with a suitable climate, moderately 
humid and not excessively hot. The assaying 
and artificial culture can be done in any suit- 
ably equipped laboratories. 

The most spectacular work in pharmacy in 
recent years has been the production of the 
drug, Penicillin. Its commercial production 
can now be exploited in well-equipped facto- 
ries. There is much research work remaining 
to be done. The use of the drug for tropical 
diseases and the possibility of finding other 
drugs produced by fungi are specific problems 
to be worked on in well-equipped medical labo- 
ratories with the aid of skilled mycologists. It 
is the facilities for medical research which 
should be the criterian for selecting a suitable 
site for the work. A number of mycologists in 
India are investigating the problem, but there 
is some evidence to suggest that the objective 
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is not clear and that little more is being added 
to our knowledge than was already known 
from the work done in other countries. The 
best use is not, therefore, being made of the 
workers, who should be engaged on parts of 
the problem allotted to them by a co-ordinat- 
ing authority. 

Industrial Mycology 

The mycology of fabrics, of foodstuff's, leather 
goods, plastics, insulating material, scientific 
equipment, and so on, has come to the fore 
especially during the war. It is a special 
branch of mycology requiring a thorough 
knowledge of the fungi commonly known as 
“moulds”, a rather indefinite term covering 
certain Mucorales, some Ascomycetes such 
as Aspergillus and Penicillium and a large 
number of imperfect fungi of the Moniliaceae 
and Dematiaceae. While some of fihe work has 
to be done in factories and godowns, there 
seems to be no reason why, after the war, 
-much of it should not be done in a central 
place which would have facilities better than 
could be provided by the numerous industries 
concerned acting individually. Such work 
could perhaps best be centred in one 'of the 
large manufacturing cities, and could be asso- 
ciated with a technological laboratory dealing 
with cotton, jute, or some other fibre. 

Fundamental Mycology 

All the aspects mentioned above have rela- 
tion to specific major groups of problems. 
Each is connected with certain groups of fungi 
of a rather limited kind. In such work the 
danger is that the workers concerned will lose 
contact with other branches of mycology and 
will become narrow in their outlook, so that 
they will tend to overlook modern trends and 
remain unaware of the significance of findings 
by other branches which are of fundamental 
importance to their particular branch also. It 
is this narrowness of outlook, and its conse- 
quent limitation of scope and ideas, that has 
to be guarded against by^ giving proper atten- 
tion to mycology itself, by which is meant the 
study of fungi for what they are themselves 


rather than for what is their importance to 
. ether sciences or to industry. A central re- 
search agency is required which can constantly 
have experts working on and monographing 
the various groups of fungi, recording their 
behaviour . and their distribution in nature. 
Such an agency needs a particularly well- 
equipped library, first-class laboratories, a good 
herbarium and a national culture collection. 
The aim of the mycology section at the Impe- 
rial Agricultural Research In.stitute during 
recent years has been to build up such an 
organisation. It has meant a considerable 
change from the Pusa tradition which was built 
up, for obvious reasons, with an agricultural 
bias. Such a change in outlook v/as inevitable, 
for, as already pointed out, it could not deal 
with all, or even a major portion, of India’s 
crep problems. Its facilities, however, are 
still inadequate, and a crying need is the estab- 
lishment of a hill station where work can be 
eax-ried out on the temperate fungi, many of 
which in all probability are car.»“ied yearly or 
occasionally to the hot plains during the cooler 
weather. 

To summarise, we appear to need groups of 
mycological workers distributed more or leSwS 
as follows; — 

Plant Pathology: Agricultural experimental 
stations throughout India under the Govern- 
ment departments of Agriculture. Soil Science: 
Soil Science departments of the Universities. 
Chemistry and Nutrition: Factories, with a 
central laboratory for fundamental work at- 
tached to a nutrition laboratory. . Medicine: 
A medical research institute. Industrial Myco- 
logy: In association with a technological labo- 
ratory dealing with fabrics. Fundamental 
Mycology: At a central research institute in 
association vdth other sciences and having 
access to a first-class library. 

G. Watts Padwick. 


JVotg,— The cost of printing this article has been met 
from a generous grant-in-aid from the Imperial ("ouncil 
of Agricultural Research, New Delhi. 


PROFESSOR P. C. MAHALANOBIS, F.R.S. 


THE happy announcement of the election of 
Professor Prasanta Chandra Mahalanobis 
to the Fellowship of the Royal Society, will be 
received with supreme satisfaction by his 
numerous pupils, colleagues and admirers. 
The distinction is a belated recognition of his 
pioneering, substantial and enduring contribu- 
tions to the science of Statistics, in its pure 
and applied aspects. The Indian Statistical 
Society and Sankhya, its official organ, owe 


their inception to his genius, zeal and organis- 
ing ability. By example and by precept, he 
has inspired and fostered a strong, flourishing 
and an internationally recognised school of 
statistical science in this country. On this aus- 
picious occasion, we wish to tender to the 
Professor our heartiest felicitations and wish 
him a long career of greater distinction and 
achievement. 
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RELATIVISTIC EQUATIONS FOR 
PARTICLES OF ARBITRARY SPIN 

By H. J. BHABHA, p.r.s. 

(Cosmic Ray Research Unit, Indian Institute of 
Science, Bangalore) 

problem has often been formulated as to 
how far the equations for a relativistic 
particle of any assigned spin can be put into 
the form 

(PA-ct^^ + X) w-0 (1) 

where pa; - ih is some arbitrary constant 

and the are four matrices which satisfy a 
different sot of commutation relations in each 
case. It is well known that the equation ( 1 ) 
is invariant for all transformations of the 
Lorentz group if the a's satisfy the commuta- 
tion relations 

( 2 ) 

where the metric tensor is defined by 

- gfii = - g(22 ^ _ gZS ^ == 0, Z ,=|= 

and the P^are the six infinitesmal trans- 

formations of a particular representation of the 
Lorentz group satisfying the commutation 
rules 

[lU xr«] gkrilH ..j. glcs llr ^IqAs _ glajl-r ( 3 )' 

The further equation 

[a^', a^] ^ ( 4 ) 

can be shown to be consistent with ( 2 ) and 

(3) but it cannot in general be deduced from 
them. It should be noted that a possible 
numerical constant on the right of ( 4 ) can 
always be removed by absorption into the a's 
and results merely in a change of the value 
of X in ( 1 ) which is without any significance. 

I have investigated all possible equations of 
the form (1). It can be shown that these 
include a set equivalent to the one given by 
Dirac' and the alternative equivalent formula- 
tions in the force free case given by Fierz^ for 
particles of any assigned spin. The necessary- 
subsidiary conditions are not included. It also 
includes a set which is a generalisation to 
liigher spins of the type of the scalar wave- 
equation. There are. other more complicated 
sots. But I have proved that except for the 
case of spins 0, Va and 1 equation (4) is not 
necessarily satisfied. 

It can, however, be postulated that equation 

(4) shall hold for all spins. All the irreduci- 
ble representations of the set of ten operators 

and a'** satisfying (2) to (4), i.e., all pos- 
sible irreducible wave equations , of the form 
( 1 ) can then be found by the following arti- 
fice. We introduce a new indsx 4 and define 

IA:4 _ JU. = «A: 

gU ^ glc^ ^0 4: 4 (5) 

The equations (2) and (4) are then included 
in the set ( 3 ) if 'we let the indices in the latter 
run from 0 to 4 instead of from 0 to 3. But 
the resulting ten matrices I*^ then satisfy the 
commutation rules for the infinitesimal trans- 
formations of th^ Lorentz group in five dimen- 


sions, and all irreducible representations of 
these are known. The problem is, therefore, 
completely solved. It can also be deduced im- 
mediately that the four a^’s and the six original 
I 's have the same eigenvalues (possibly 
multiplied by i to allow for the time-like char- 
acter of the first co-ordinate). For example, 
by (2) and (3) the three quantities and 

ft for k,l — 1,2,3 satisfy the three equations 
[a^ pi] = - a.i, ai] = - 

[fti,ai-] = -pi (6) 

which are just the commutation- rules for the 
three components of angular momentum, and 
it follo-ws from this that in* any representation, 
irreducible or otherwise, and a} have 

the same eigenvalues and satisfy the same 
characteristic equation. It can be proved fur- 
ther that for any irreducible representation 

the eigenvalues are always s, s — 1,' 

— s + 1, — s where s is any integer or half odd 
integer. One can define a particle of spin 5 
as one for which the maximum eigenvalue of 
the is s. In that case more restricted com- 
mutation rules which the have to satisfy 
for a given value of s can be deduced from 
equations (2) to (4), as has been done by 
Madhava Rao^ for s = 3/^ s = 2. 

The imposition of the condition (4) has very 
far-reaching consequences. It drastically cuts 
down the number of possible equations. The 
allowed set includes the Dirac equation and 
the scalar and vector Kemmer^ equations, but 
it excludes the equations given by Dirac for 
particles of higher spin. The allowed equa- 
tions for higher spins are such that each com- 
ponent of the wave-function in the force-free 
case does not satisfy the usual second order 
wave equation but a factorisable equation of 
higher order. To see this we note that since 
the ft^ are matrices of a finite number of rows 
and columns, say n, the operator P.= Pko.* 
must satisfy a characteristic equation of order 
^ n- whose coefficients can only contain pro- 
ducts of the four quantities p* multiplied by 
pure numbers. It can also be ’ seen quite 
easily that this characteristic equation must be 
invariant for all transformations of the 
Lorentz group and hence must contain the 
only in powers of the combination = PkP^» 
To find the numerical coefficients we consider 
the special case when Prrpoa”, the other three 
components of pi- being zero. Since the eigen- 
values of ft° for spin s are + s, ± (s — 1 ) , ... 
it follows that the characteristic equation of P 
haust be 

{P^ — sV} {P--(s~l)V} = 0 (7) 

the last factor being either P or P- p'-^/4: 
depending on whether s is an integer or half 
odd integer. • Our derivation shows that this is 
the lowest order characteristic equation that 
P can satisfy, for otherwise a'' would also satis- 
fy one of lower order. Letting this equation 
act on ip and replacing every P in it by — x 
through a repeated use of (1) we see that each 
component of \p must satisfy the equation 

{x® - {x® -is - 1)V}-- • 

{x* - p^}xip - 0 (8a) 


90 


if s is an integer, or 

{x"-sV}{x'-(s-i)V}--- 

- "/.tP®} bc^ - ViP^j =0 (8 b) 

if s is half-odd integer. These equations show 
that a particle of spin s must necessarily ap- 
pear with 2s and 2s + 1 values of the mass 
respectively, namely, it x/s, it x/ (s — 1), .... 
Thus a’ particle of spin ^/2 in this theory would 
necessarily be capable of appearing with two 
different values ^of the' rest mass, the higher 
value being three times the lower. These 
higher values of the rest mass cannot be elimi- 
nated by an artifice any more than the states 
of negative mass (energy) in Dirac’s theory of 
the electron, and We are, therefore, compelled 
to regard them as different states of the same 
particle. The above theory has the advantage 
over the theories of Dirac, Fierz and PaulF* 
that the equation (1) can be deduced naturally 
from a Lagrange function even in the presence 
of- an electromagnetic field. There are no 
awkward subsidiary conditions. 
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SCIENTIFIC RESEARCH AND 
INDUSTRY IN U.S.A. 

.. By Sir J. C. GHOSH, d.sc., f.n.i. 

(Director^ Indian Institute of Science, 
Bangalore) 

'pHERE is an old Chinese saying that it is 
^ wiser to go abroad and learn than stay 
at home and teach. Accordingly we find that 
Chinese scholars for nearly a millennium, be- 
tween the second century B.C. and eighth cen- 
tury A.D., came in large numbers to the famous 
universities of India, Taxila and Nalanda, 
stayihg there as long as they wished . and see- 
ing and learning whatever they wished to see 
and learn. The hazards of journey in those 
days were indescribable but where the spirit 
was daring, the flesh was liever too week. The 
wheels of human progress move conti.nuously 
and to-day have brought up to top the people 
of a country which only 300 years ago was 
a vast pathless jungle. We, from these ancient 
countries of India and China, cannot too often 
go' to America and see for ourselves how the 
people there have shaped their lives and insti- 
tutions which have enabled them to come to 
the forefront of progress. The Harvard Uni- 
versity celebrated the ter-centenary of its 
foundation only few years ago. The Dean took 
us round what he called the yard of the, Uni- 
versity, round which the magnificent univer- 
sity buildings have been built. I asked him, 
“Why do you call it a yard and not a cam- 
pus?” He said, it was the yard built by the 
Pilgrim Fathers with high walls aU round, 
where they milked their cows and rested for 
night so that they might not be disturbed by 
ravenous wolves or red Indian poachers. The 
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milk from the cows was fed straight to the 
children on the spot, and thus filled the need 
of a nursery school in the yard. ’ That was the 
origin of the Harvard University. The fev/ 
thousands of aboriginees there did not know 
that their problem of food and living could be 
solved in any way except by continuous wars 
of extermination between the tribes for small 
fields of maize or fishing grounds. Yet that 
country maintains to-day 150 millions of 
human beings with food, in such an excess that, 
some years ago, maize was burnt and milk 
thrown into streams to keep up the price level, 
with a standard of living so high that eyery 
family has a motor car of its own and perhaps 
two radio sets, one for the youngsters and the 
other for the elders, with one telephone for 
every eight persons, and with prophylactic and 
sanitary measures so perfect that the average 
expectation of life is sixty years. These have 
been achieved by the genius of the people in 
harnessing scientific knowledge for the deve- 
lopment of the country. In Philadelphia, one 
cannot help admiring the statue of Benjamin 
Franklin on a long column which can be seen 
from miles; the central theme that he preach- 
ed was that the most certain way of human 
betterment was improvement in natural know- 
ledge. His countrymen have profited by this 
advice. They are making continuous efforts to 
learn the secrets of healthy living, to gain in- 
creased mastery over the force of nature, to 
make new materials having better qualities, to 
increase the productivity of the soil, and to 
improve the quality of crops and livestock by 
scientific breeding and management. All the 
Research Laboratories have one motto — ‘‘The 
impossible is only what we have not learned 
to do” and “what is impossible to-day will be 
commonplace tomorrow.” 

I believe it will be of more human interest 
if I were to touch lightly upon the activities 
of some of the institutions that we visited so 
that one may draw one’s own . conclusions re- 
garding American enterprise in research. We 
visited, among other institutions in Washington 
— ^Bureau of Standards where the genial 
Dr. Lyman Briggs directs the activities of a 
magnificent group of workers. The average 
annual expenditure is about 3 million dollars. 
As a chemist, I was specially interested in 
the work of Rossini, who has practically revo- 
lutionised the technique of separation of 
hydrocarbons by fractional distillation. His 
long glass columns, often 60 feet high, give 
cuts whose boiling-points are constant within 
one-hundredth of a degree. Physico-chemical 
properties of these hydrocarbons were being 
studied with the greatest accuracy — their heats 
of combustion, free energies, specific heats, etc. 
This fundamental work is being undertaken 
because of a conviction in America that syn- 
thetic organic chemistry of the future will be 
based on the hydrocarbons of petroleum and 
natural gas. The Union Carbide and Carbon 
Corporation which has now absorbed the Ame- 
rican Solvents Corporation, The American 
Cyanamide Company and the Bakelite Corpo- 
ration, is now a giant chemical combine which 
has done pioneering work in this field, e.g., 
in the chlorination of hydrocarbons, in the 
preparation^ of vinyl and acrylic resins, in the 
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manufacture of polyethylene insulating films 
and sheets, in improvements in the manufac- 
ture of power alcohol from ethylene, etc. I was 
told that polyethylene films, because of their 
incredibly high dielectric strength, will be the 
insulating material in future electric machine 
construction and will make possible enormous 
reduction in the size of electrical machinery 
without affecting their H.P. The improved 
polyvinyl acetal resin is exceedingly strong 
and elastic; can be sandwiched between two 
sheets of glass without any other adhesive, 
requires no edge sealing, retains its elasticity 
at low temperatures with the result that any 
object striking the glass rebounds rather than 
penetrates. We w-ere shown films impervious 
to air, and so strong that air-cushions made 
by enclosing air within two film surfaces and 
sealing off the edges by simple heating could 
easily carry our weights without bursting. 

I was interested to find that even the 
Bureau of Standards under the stress of the 
war has become a manufacturing concern; 
the Indian Institute of Science is not the only 
culprit in this respect. They are the biggest 
producers of optical glass in U.S.A. in war 
time. Dr. Bates, the Head of the Glass and 
Ceramics Division, showed us all the details 
of manufacture and informed us that annual 
production now amounted to about 2 million 
dollars. I wish I were a glass technologist 
capable of taking a more intelligent interest in 
the details of the process with a view to their 
adoption in glass works in India. While talk- 
ing of glass, I may mention that in addition 
to shrunk glass made by Corning Glass Works, 
which has the properties of quartz, there have 
been two notable developments in glass tech- 
nology: — one is glass without silica, trans- 
parent tubes of which were shown us at 
the Carnegie Institute of Technology, Pitts- 
burg, and the other, glass fibre with surprising 
properties, capable of being easily woven. 
Glass-fibre clothes are being extensively used 
in filtering strong acids — e.g., it is the only 
material used in filtering TiOo from sulphuric 
acid mother-liquors. Very thin fibres are now 
available in many colours and as a non-inflam- 
mable and enduring fabric it is pushing its 
way in competition with linen and cotton for 
draperies and table covers, and in the electri- 
cal industry, as competitor against asbestos.^ 

Another institution which we visited in 
Washington is the Headquarters Research Sta- 
tion in Bestville Farm of the- Bureau of Agri- 
cultui'e. I was told of the work that was 
being done on nitrogen fertilisers. In all the 
belligerent countries, ammonium nitrate will 
be in excess supply after the war. It is a 
very good fertiliser • but its water -absorption 
capacity stands in the way of its use. Water- 
proof bags, coating of the nitrate crystals with 
resins, are some of the lines of attack on which 
intensive work is being done. But the best 
work that has been done in U.S.A. is in the 
production and trial of urea as fertilisers. 
We in India now are using ammonium sul- 
phate. The sulphate radical is not injurious 
in calcium-saturated soil, but increases the aci- 
dity of laterite soils, where its continued appli- 
cation is fraught with danger. Urea is much 
less acid-forming than ammonium sulphate and 
contrary to common belief, is as resistant to 


leaching as ammonium sulphate. ' Dr. Parker, 
the Chief Soil Chemist to the Bureau of Agri- 
culture, is definitely of the opinion that urea is 
the nitrogen fertiliser of the future, specially 
in countries like India, which have no deposits 
of sulphur or gypsum near its coal fields. 
We were told that urea containing 44 per 
cent, nitrogen is now being manufactured by 
Dupont, about 200 tons a day. at $5,000 a 
ton, i.e., at Rs. 165, whereas the anticipated 
cost of production of ammonium sulphate con- 
taining 21 per cent, nitrogen at a factory at 
Dupont, about 200 tons a day at $50 a 
Rs. 119 per ton. This excessive cost is due 
partly to freight charges of gypsum from Raj- 
putana and Punjab fields to the coal fields of 
Bihar. Our agricultural planners envisage ex- 
pansion of the ammonium sulphate industry 
to 2 million tons in 15 years; they will be 
well advised to plan the production of one 
million ton of urea instead. 

From Washington we went to Pittsburg — ^the 
centre of America’s Coal and Iron Industry — 
and were very cordially received by the 
authorities of the University and the many 
Research Institutions for which Pittsburg is 
justly famous. Closely associated with the 
University is the Carnegie Institute of Techno- 
logy, which is very well equipped for purpose 
of teaching and research on metallurgy, cera- 
mics and fuels. There are also in the neigh- 
bourhood, the laboratories for researches on 
coal maintained by the Bureau of Mines which 
is a department of the Federal Government. 
The biggest manufacturers of coke-oven-gas, 
and coke oven plant in U.S.A., Koppers, Ltd., 
have also their research laboratories there. 

Then we have the Mellon Institute whose 
magnificent laboratories, built in 1937, set up 
a new standard even in America. This Insti- 
tute was founded in - 1911. The two brothers, 
Andrew and Richard Mellon, felt that 
their vast wealth could not be better used 
than by establishing a Research Institute 
which will help manufacturers who have little 
research facilities of their own, to develop 
new products or improve old processes. Such 
an Institute will be a strong force in the 
direction of improving the standard of living 
through discoveries and inventions. Then, out 
in the suburbs, are located the famous 
Westinghouse Research Laboratories which, in 
reputation, stands only second to the Research 
Laboratories of the General Electric Company 
at Schensctady. They have now in Condon 
one of the ablest physicists of the world to 
guide their research activities. And about 
fifteen miles from the city, are the laborato- 
ries of the Gulf Research Company where 
fundamental work is being done in geophysi- 
cal methods of prospecting for oil, on lubri- 
cants and mechanical engineering problems 
associated with the use of liquid fuels and on 
the decomposition, polymerisation, isomerisa- 
tion, cyclisation of paraffin hydrocarbons. The 
capital cost in building and equipment of each 
one of these laboratories is of the order of 
7 to 10 million dollars, i.e., 2 to 3 crores of 
rupees, and the annual recurring expenditure 
is of the order of 2 to 5 million dollars, i.e., 
75 to 150 lakhs of rupees. We often asked 
the question: Does it pay to spend such sums 
of money pri research? We were told that an 


92 Ghosh : Scientific Research and Industry m U.S.A. f 

' \_Science 


industry that had been brought into existence 
with the aid of scientific knowledge could not 
hope to survive in a competitive world if not 
continually improved upon by new inventions. 
A forward looking executive always employs 
research to meet new competition, to avoid 
surprises which otherwise might seriously 
jeopardise his business and to prevent being 
placed at a great disadvantage should others 
come to know more about his business than 
he does himself. We were assured that research 
paid a handsome dividend, research sections 
are even more paying than actual operational 
sections. I am not able to speak with confi- 
dence about researches relating to an Electrical 
Industry, to metallurgy and geophysics in the 
Pittsburg area, but a few examples may inter- 
est you. We were shown a 5 million volt 
atom smasher of the electrostatic type which 
will be as powerful a tool for studies oC 
nuclear physics as Cyclotron has been till 
now. We’ were shown the new device for 
producing powerful short-wave radio beams 
based on the properties of Magneton. We 
were also shown new and valuable alloys — 
one having the same coefficient of expansion 
as hard glass — covar, one possessing great 
strength at high temperatures which may be 
useful in high temperature gas turbine, a per- 
manent magnet not more than six inches in 
diameter which I could not pull out from a 
steel joist. We admired a very rugged but an 
exceedingly sensitive instrument for measur- 
ing gravity within one part in ten million. 
Such an instrument can be placed in a lorry 
and accurate gravity surveys made of any area 
believed to be rich in mineral resources. I 
may give a practical illustration. On our W'ay 
to England we rested for a night in the mod- 
ern air port of Bahrein Island off the Coast 
of Arabia in the Persian Gulf. A few years 
ago it was only a fishing village inhabited by 
a few poverty-stricken Arab fishermen, I was 
told that it was included in the prospecting 
concession of the Anglo -Iranian Oil Company. 
"^he older methods of geological prospecting 
for oil by surface indication did not give much 
promise of a rich oil field below and the con- 
cession was surrendered. But the Americans 
came later on the scene and their newer geo- 
physical methods predicted rich deposits of oil 
at great depths. It is well known that large 
salt deposits imder the earth in the form of a 
dome are generally associated with deposits of 
mineral oil. Salt has a specific gravity which 
is .less than that of sand and rock which 
form the earth’s crust and its underground 
existence is often indicated by a diminution in 
the value of “g”. There are other geophysi- 
cal methods of confirmatory value, e.g., records 
of seismic waves produced by detonating an 
explosive at the bottom of a deep hole reflect- 
ed from various strata underneath, earth cur- 
rents, etc. Their prediction proved true, and 
Bahrein Island is now a busy industrial centre 
producing and refining large quantities of 
petroleum and the Sheik of Bahrein is no 
longer a petty medieval landlord but an influ- 
ential industrial magnate and J hope, a wise 
modern ruler. The 1,300 miles of air route 
from Bahrein to Cairo pass through the most 
inhospitable country of the world — North 
Saudi Arabia — with no sign of vegetable or 


animal life anywhere. But we were assured 
by the Director of the Gulf Research Labora- 
tory that this desert highway will soon be a 
strategic highway of human civilization. They 
have discovered an oil-field there, 200 square 
miles in extent, which contains more oil than 
the two American Continents — every acre can 
have a well which will produce 10,000 barrels 
a day for 80 years. No hole has yet been 
drilled, but the oil is there as certain as the 
Sun rises in the East. Plans for building a 
long concrete channel to bring water from 
the Mespot rivers to this area are in progress 
and the survey of a pipe line which will link 
this field ■ with Mediterranean on one side 
and Persian Gulf on the other has been com- 
pleted. This field, now a part of the barren 
desert, will perhaps witness the rise of 
some of the richest cities in the world — air- 
conditioned factories, offices, and homes, with 
gardens all round. Similar garden-cities will 
also spring up at strategic points all along this 
pipe line through the desert. It will be one 
of the greatest triumphs of human skill and 
enterprise over adverse nature. Its influence 
on Indian economy is obvious. Cheap mineral 
oil will completely transform the methods of 
power production and furnace construction in 
the Western Coast of India which will be able 
to dispense, with Bengal coal for such pur- 
poses. 

One of the main problems of applied chem- 
istry research in the Pittsburg area, relates to 
the devising of new instruments and apparatus 
which will place more powerful IkdoIs in the 
hands of industry. I found a team of physi- 
cists, physical chemists and mechanics engaged 
in designing and erecting a mass spectrograph 
which will give an automatic record of the 
relative proportion of the particles of different 
masses that may be present in the discharge 
chamber. I wondered what on earth would 
be the industrial advantage of such an instru- 
ment. I was told that the analysis in the 
field of gases that are obtained from diffeient 
deposits when holes are drilled give valuable 
indication of the composition of rocks there, 
and any increase in the proportion of heavy 
hydrocarbon gases as the drill goes down is 
an indication of neighbourhood of oil deprsits. 
Again, ordinary methods of hydrocarbon gas 
analysis which will give, say, the relative pro- 
portion of Gift and C,, molecules are extremely 
difficult, inaccurate and time-consuming; and 
such an automatic mass spectrograph will do 
in three hours what thirty chemists might 
achieve in thirty days. The control of cata- 
lytic hydrocarbon reactions by analytical 
checks will be ensured by this remarkable 
instrumental development. • 

The chemical departments of the University 
and the Mellon Institute were largely absorb- 
ed in researches on synthetic rubber, resins, and 
plastics. They were mostly war secrets but I 
could gather that the investigators were study- 
ing the properties of polymerising and modi- 
fying agents with a view both to accelerate 
and control the process of polymerisation; they 
were also studying the possibility of manu- 
facturing diamines and polybasic acids from 
petroleum hydrocarbons. Beneficiation of ores 
was another subject which was receiving con- 
siderable attention. The newer sink and float 
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niethod for concentration of ore is beins ap- 
plied for treatment of iron ore and coal. 

But the two branches of research which* over- 
shadow every other activity here were re- 
searches on coal and petroleum hydrocarbons. 
One cannot help noticing the remarkable im- 
provement in design of coke-oven plants by 
Koppers, Ltd. I saw their most up-to-date 
plant in New York which handles 1-5 million 
tons of coal per year, the ovens heated by an 
auxiliary producer gas system, labour-saving 
devices on the sealing of doors, careful heat 
balancing to such a nicety that the basement 
under the oven can be used for office work, 
handling of coke oven gas, benzene, toluene, 
naphthalene, anthracenes, tar, asphalt, by semi- 
uutomatic equipment with the result that about 
seventy men work in the factory starting from 
transference of coal from the ships to the 
disposal of final products. Mention may be 
made of researches on the identification of the 
primary constituents of coal, on Bergius pro- 
cess of coal tar hydrogenation, on complete 
gassification of low grade coals by treatment 
in retorts of special design and special corro- 
sion-resistant material, on production of in- 
dustrial chemicals like benzene, dicarboxylic 
and tricarboxylic acids by the oxidation of 
coal at low temperature and high pressure of 
oxygen in presence of alkali, on Fischer- 
Tropsch process using the modern fluid flow 
catalyst system, etc. 

A solid catalyst used in a gaseous reaction 
often gets inactivated and requires to be re- 
generated. In industrial practice, we have two 
reactors containing the stationary solid beds 
of catalysts connected together by pipes and 
valves and so worked that, while the desired 
chemical reaction is being carried out in one 
reactor, the catalysit bed is being regenerated 
by suitable treatment in another. This dis- 
continuous alternate process was a question 
mark to the research staff of the Standard Oil 
Company and after years of intensive work 
and by tying together all the work on powder- 
ed catalyst they hit upon the idea of keeping 
the pulverised solid catalyst always suspended 
in oil vapour.s, air or steam, as the case may 
be, and continuously moving it from where it 
did its catalytic work to where it was cleaned 
and back to the reactor by regulating at each 
point the pressure of the suspending gas 
phase and hence the speed of the catalyst 
particles. In May 1942, construction of a com- 
mercial plant on this basis was started and to- 
day 32 fluid catalyst plants are operating with 
a daily productive capacity of 300,000 barrels 
of 100 octane gasolene. The American Chem- 
ical Engineers predict that within a decade 
after the war very few chemical reactions 'will 
be permitted in industrial practice to take 
place on a stationary bed of solid material 
acting either as a reactor or as a catalyst. It 
will bring about a revolution in many types 
of chemical plant design. 

I regret it will take hours if I were to talk 
about our visit to other cities and laboratories. 
American business executive are imbued with 
the idea that research is the eXixir of life of an 
industry, ever keeping it young and vigorous. 
They think that it is ignoble parasitism to have 
*' to depend upon others for up-to-date technical 
knowledge. They recognise further that the ad- 
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vantage that comes to industry from scientific 
knowledge comes mostly from the early use 
of such knowledge and from contact with men 
who have created such knowledge. How differ- 
ent is the attitude from that of an average 
industrialist in India who thinks that all that 
is necessary for the industrialisation of India 
is to import from abroad plant and machinery 
and also technical talent for running such 
plants for, say, ten years and train up our men 
in the mean time to take the place of foreign 
experts. They forget that in these days of 
rapid progress their plant and process may be- 
come obsolete in ten years. I wish they may 
receive better advice and see more light. 


Note . — The cost of printing this article has been met 
from a generous grant-in-aid from the Imperial Council 
of Agricultural, Research, New Delhi. 


BIOLOGICAL REACTIONS: 
SPECIFIC, GROUP AND NON- 
SPECIFIC REACTIONS, AND THEIR 
SIGNIFICANCE IN EVOLUTION 

• By S. D. S. GREVAL 

{Imperial Serologist's Laboratory, School of 
Tropical Medicine, Calcutta) 

What They Are 

A • FOREIGN protein, ANTIGEN, introduced 
^ into a living animal otherwise than through 
the alimentary canal, PARENTERALLY, pro- 
duces a substance, ANTIBODY, in the blood. 
The antibody reacts with the antigen in the 
test tube, in vitro, and in the living body, in 
vivo, in several ways. These reactions are 
called BIOLOGICAL REACTIONS. As the 
antibodies are found in the serum, the re- 
actions are also called SEROLOGICAL RE- 
ACTIONS. Further, as the reactions usually 
produce resistance or immunity in the body 
against the foreign proteins (usually the bodies 
of infecting micro-organisms), they are also 
called IMMUNOLOGICAL REACTIONS. 
Briefly, they are antigen-antibody reactions. 

The easiest to perform and one ot the most 
sensitive in vitro biological reaction is the 
PRECIPITIN REACTION. A soluble • antigen 
injected into the body produces in the serum 
PRECIPITIN which produces a precipitate ^ 
with the antigen. The potency, TITRE, of the 
precipitin (containing) ANTISERUM is mea- 
sured by the highest (weakest) dilution of the 
antigen capable of causing a precipitate. It is 
usually of the order of thousands. The titre 
of the antisera used by the writer in detect- 
ing the source of blood in a bloodstain is of 
the order of 1 in 40,000, i.e., it is precipitated 
by a 1 in 40,000 dilution of the foreign serum. 
In such a dilution the protein cannot be de- 
tected by chemical tests. The biological re- 
actions are, thus, seen ^to operate over a wider 
field than chemical reactions. 

There are other in vitro reactions like COM- 
PLEMENT FIXATION, exemplified by the 
well-known Wassermann reaction, which de- 
tect diseases in the system. This antigen- 
antibody reaction needs the intervention of 
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COMPLEMENT (a serological constituent, as 
opposed to a chemical constituent) which exists 
naturally in all fresh blood and completes the 
reaction. 

NATURAL antibodies (as opposed to IM- 
MUNE antibodies formed after injections) also 
exist. Bird’s serum clumps, AGGLUTINATES, 
mammalian red blood corpuscles, rbc, by virtue 
of a natural AGGLUTININ. 

Natural antibodies exist even against other 
members of the same species, ISOANTI- 
BODIES. On such isoantibodies, ISO(H.ffiM- 
AGGLUTI)NINS, depend the four blood groups 
previously discussed in this Jottrnal • (GREVAL, 
1940). 

Isoantibodies are also formed as a result of 
injecting bloods. The recently discovered Rh 
constituent of the human rbc is thus manifest- 
ed (GREVAL, 1943). 

In vivo biological reactions operate over 
still wider fields. In ANAPHYLAXIS the ute- 
rus of a guinea-pig previously injected with a 
foreign protein, SENSITISED, contracts in a 
1 in 10 million solution of the foreign protein 
(MeINTOSH, 1931). 

Precipitin Reaction Taken as a Type 

In this communication only the precipitin 
reaction will be considered. It was employed 
in a monumental work on the phylogenetic 
relationship of the mammalia (NUTTAL, 1904) 
and is employed to-day in tracing the origin 
of bloodstains in medicolegal work. The latter 
responsibility has probably made the study of 
this biological reaction by immunologists more 
critical than that .of any other. It would pay 
biologists also to apply the present-day stand- 
ardised techniques to the old problem again. It 
appears that a hundred per cent, biologist does 
not interest himself in biological reactions at 
all. Immunologists devise, refine and even ap- 
ply them to his problems. 

Specific Precipitin Reaction 

Antihuman precipitin serum is prepared by 
(i) injecting a fowl intravenously with 3 c.c. 
of pooled normal human serum, (ii) bleeding 
the fowl to death under an anaesthetic ten days 
later and (iii) collecting the straw-coloured 
fluid, from the clotted blood. All operations 
are performed with cleanliness and without 
pain. The antiserum is first tested for SEN- 
SITIVENESS: (i) a 1 in 1,000 dilution of 

normal human serum, when superimposed on 
the antiserum, should form at the junction of 
the two fluids a white ring frank in 2 minutes 
and sharp in 10 minutes; (ii) a 1 in 20,000 
dilution should form a ring dubious in 10 

minutes and frank in 20 minutes; (in) a 1 in 

40,000 dilution should form a ring which is 
dubious in 20 minutes. Then it is tested for 
SPECIFICITY: It should not react with a 
1 in 1,000 dilution of normal sera from 

(i) buffalo, (ii) dog, (iii) horse and (iv) sheep 
and with a dilution of the order of 1 in 1,000 
made from the dried blood of a monkey, in 
a stain of monkey’s blood (by extracting the 
stain with normal ^line and comparing its 
foam with that of 1 in 1,000 dilution of nor-^ 
mal human serum). The sera passing the two 
tests are fit for use. They will detect the pre- 
sence of human blood in the merest speck of 
blood. 


Current 
Science 

Antisera for detecting the blood of animals 
are prepared and tested in the same way. The 
antiserum for testing the blood of a fowl is 
prepared in a rabbit which need not be bled 
to .death. Its titre is not so high (1 in 1,000, 

1 in 5,000 and 1 in 10,000 dilutions replace the 
other dilutions in the test for sensitiveness) and 
several injections may be required. 

Group Specific Precipitin Reactions 

1. Human and monkey sera . — ^Fresh monkey 
serum reacts with the antihuman serum almost 
like a human serum. On drying, its reaction is 
weakened rapidly. Of a dried stain of mon- 
key’s blood there is no risk whatsoever of 
being mistaken for a stain of human blood. 
The same observations apply to a reaction of 
human serum with an anti-monkey serum. 

2. Sheep and buffalo sera. — When fresh they 
react almost alike with their antisera. Sheep 
serum and buffalo serum react with either 
antisheep or antibuffalo serum to the same 
degree. On drying the reaction weakens but 
not to the same extent as in the case of man 
and monkey. A distinction can only be made 
by timing of the appearance of the ring and 
by serial dilutions of the extract. 

3. Sheep and cow sera. — The reaction is 
similar to the last reaction. 

4. Goat and buffalo sera, — The reaction is 
similar to the last reaction. 

5. Goat and cow sera. — The reaction is simi- 
lar to the last reaction. 

6. Buffalo and cow sera. — The distinction 
cannot be made with certainty. 

7. Sheep and goat sera. — The distinction 
cannot be made with certainty. 

The conclusion is obvious that in blood re- 
lationship man and monkey are more widely 
separated than sheep and buffalo/cow or goat 
and buffalo/ cow, and much more widely 
separated than sheep and goat or buffalo and 
cow. 

Non-Specific Precipitin Reactions 

In the laboratory parlance when an anti- 
human serum fails .in the test for specificity 
(begins to react with sera not used in its pre- 
. paration and not coming from other animals 
in the same group) it is said to have turned 
polyvalent. It reacts with dog’s serum for 
certain and with the sera of other unrelated 
animals occasionally. An opposite occurrence 
with respect to the anticanine serum was 
noticed many years ago: /Tt is worthy of 
note, that the tests made with the three pre- 
ceding sera for carnivora (anticat, antihysena, 
antidog — S.D.S.G.) agree in causing a larger 
proportion of reactions amongst the Primates 
than amongst any of the other mammalia, 
excepting the results with antihysena serum 
which shows a large proportion of faint re- 
actions amongst the Ungulates” (NUTTAL, loc. 
cit.). The question arises whether these re- 
actions are indicative of a remote phylogenetic 
relationship and a diphylectic origin of the 
primates. Such an origin for the monkeys has 
been suggested on anatomical groimds alone 
(THOMSON, 1929). 

The writer, further, finds that the antihorse 
serum also behaves like the antihuman serum 
in turning polyvalent and reacting with dog’s 
serum. Of the opposite occurrence he has no 
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experience. The question, however, again 
arises whether the horse and the dog are more 
closely linked in blood than they appear to be 
on anatomical grounds. 

Furthermore, the unconditional surrender of 
the dog and the horse to man may have a 
deep-seated biological basis. On- the other 
hand, the irregularities in the formation of 
antibodies in response to the stimulus of a vio- 
lent assault by a foreign protein on a living 
substance may be merely an outburst of vital 
potentialities, having no connection with the 
blood relationship whatsover. Such an out- 
burst may be a vital feature and must have 
also occurred when one life born in abiogenes 
became many in biogenesis and laid the foim- 
dations of the phyla; after the first rain had 
fallen on the then newly cooled virgin rock 
and dissolving countless crystalloids had car- 
ried them downstream to make a sea; after 
the crystalloids during their mixture and 
interaction had produced colloids; after one 
of the colloids had found itself alive\ in the 
remote past under physical conditions different 
from those prevailing now; when the newly 
born life was twisting, turning and undergoing 
variations very rapidly to establish itself and 
to ward off the attacks of the cosmic ray 
which also was young and more potent than 
it is to-day. 


1. Greval, S. D. S.. Oirr. Sd. Nov. 1940, p. 487. 
Idem., 1943, 12, 222. 2. McIntosh, j., A Sysdm 

of Bacteriology in Relation to Aledicine^ London y -1931, 
9, 234. 3. Nuttal, G. H. E., '’Blood Immunity and 

Blood Relationship y Cambridge University Press, 1904, 
177. 4. Thomson, J. A., Outlines of Zoology y Oxford 
University Press, 1929, 833. 


MICROBIOLOGICAL ASSAY OF 
THE OVERALL POTENCY OF 
GROWTH-FACTORS OF SHARK 
LIVER EXTRACTS 

-BY 

SORAB P. MISTRY, (MISS) INDIRA M. 

GAJJAR AND M. SREENIVASAYA 

(Section of Fermentation Technology, 
Indian Institute of Science, Bangalore) 

T IVER is reputed to constitute one of the 
^ richest sources of the B -complex, the anti- 
aenemic principles and other unidentified 
growth-factors. Williams et al.,^ in their 
study of pantothenic acid, used liver as the 
starting material. Kuhn and Wieland- have 
shown that tunny fish liver contains the same 
active principles as those which characterise 
mammalian livers. 

-With the development of the shark liver oil 
industry in India, appreciable quantities of 
liver residues are, at the moment, available at 
various centres of the industry. It was, there- 
fore, of interest to make a systerhatic study 
of this potentially useful bye-product, with 
special reference to its content of the B-com- 
plex. The present communication deals with 
a mic 3 ;obiological assay of the overall potency 
of the ' growth-factors of the liver extracts as 


"ovealed by the response potentiated by vary- 
ing doses of the extract towards a strain of 
Lactobacillus (Culture No. 3, N.C.T.C.: 2078). 

Research Material 

The three commercially known varieties of 
sharks generally worked up for their oil were 
selected for the investigation. Table I gives 
data regarding the contents of their oil and 
its vitamin A value as determined by one of 
us (I. M. G.). 

Table I 


Zoological Name 

i 

' Local Name 

I 1 

Oil 

content 
per cent. 

Vit. A in 
I. U./gm. 

1 . Carcharinus 

KhaJa (K) 

50«7 

55600 

mclanopterns 

2. Galeoccrdo 

Waghbeer (W) 

70-0 

4700 

. tig rimes 




3. Carcharinus 

Pisori ( P) 

40*9 • 

9710 

limbatus 




Preparation of Extracts 
The liver residue (100 gms.) in each case 
was treated with 100 ml. of water and the 
mash digested at pH 5-5 with activated papain 
(5 gms.) at 40® C. for 48 hours. The digest 
was filtered, pH of the filtrate adjusted to 4-5 
with acetic acid, steamed for an hour and the 
precipitate filtered off. The pH of the filtrate 
was carefully readjusted to 7-0 with 10 per 
cent, sodium hydroxide. The extract was 
afterwards distributed into 10 ml. ampoules 
which after sealing were sterilised at 15 lbs. 
pressure for 20 minutes. In the case of the 
extract from 'sheep’s liver, digestion with 
papain was preceded by autolysis at 30° C. for 
48 hours. For comparison, Lily liver extract 
(I.U.S.P. unit/ml.) was employed as the stand- 
ard. 

Table II 


Liver extract 

Milligrams per milli litre | 
of extract j 

Com- 

plexity 

1 

T otal 
solids 

Total 

N 

1 

Amino 

N 

Lily (L) 

Sheep (S) 

Khada (K). 
Waghbeer (W) 
Pisoii (p) 

151-0 

330-0 

115*2 

111*0 

119-5 

15-6 

28*6 

16*0 

12*9 

16«8 

3-24 i 4-81 

9*J2 ' 3-13 

4*51 3-55 

3*98 3.24 

3-48 : 4*82 • 


Selection of the Organism and the 
Preparation of the Inoculum 
' The organism (Lactobacillus, strain No. 3, 
N.C.T.C.: 2078) employed for the microbio- 

logical assay, was obtained from the National 
Collection of Type Culture, India, Indian Insti- 
tute of Science, Bangalore. Consequent to • a 
comprehensive study of the nutritional require- 
ments of 'the lactic group of organisms in the 
National Collection, this strain was found to 
give the maximum response to most of the 
vitamins of the B-complex so far examined. 
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Stab cultures of the organisms were carried 
in liver extract. — Pentone, glucose, agar (3 ml. 
100 ml., 0*5 per cent., 1 per cent., 1*5 per 
cent.). The method of preparing and carrying 
cultures were those described by Snell and 
Strong.^ 

Inoculum for assay tubes was prepared by 
transfer from the stock culture to a sterile 
tube of basal medium to .which sheep liver 
extract was. added (3 ml./ 100 c.c. of B.M.). 
The inoculum was incubated at 37° C. for 24- 
36 hours before use. 

Basal Medium 

A simple synthetic basal medium (B.M.) was 
selected and is a modification of that used by 
Snell and Strong,^ for the determination of 
riboflavin, and by Pennington, Snell and Wil- 
liams^ for the determination of pantothenic 
acid. It contains acid-hydrolysed casein (vita- 
min and fat-free) 0*5 per cent, tryptophane 
0*01 per cent., I-cystine 0*01 per cent., glucose 
4*0 per ceu-t., sodium acetate 2*4 per cent, and 
inorganic salts. The constituents are prepared 
and preserved as follows: — 

Acid-Hydrolysed Casein, — 50 Gms. of vita- 
min and fat-free casein (B.D.H.) were hydro- 
lysed with 260 ml. of 25 per cent. The 

mixture was autoclaved for 10 hours at 15 lbs. 
SO^-ions were removed with Ba(OH).^ and 
any excess Ba-ion was carefully removed with 
the ' minimum amount of H9S0^. The solution 
was adjusted to contain 100 mg. of dry matter 
per ml. It was preserved under toluene. Traces 
of vitamins were effectively removed from the 
casein hydrolysate with 10 mg./ml. of ‘Norit’ 
at pH 3*0. 

Tryptophane and Cystine. — Stock solutions of 
tryptophane and cystine -hydrochloride con- 
taining 1 mg./ml. were prepared and kept 
under toluene. 

Inorganic Salts. — Solution A contains 25 gms. 
of KH.^PO^ and 25 gms. of K^HPO^ dissolved 
in 250 ml. of water. 

Solution B contains 10 gms. of MgS 04 .. 7 H 90 , 
0*5 gm. of NaCl, 0*5 gm, of FeSO^. 7H.>0 dis- 
solved in 250 ml. of water. Five drops of con- 
centrated . HCl were added to stabilise the 
solution. 0*5 Ml. of soltion A and 0*5 ml. 
of solution B contain the requisite inorganic 
salts for 100 c.c. of basal medium. 

Assay Procedure 

A medium having 2*5 times the concentra- 
tion of the basal medium was prepared, pH 
adjusted to 6*8 and 2 ml. of this- medium were 
transferred into each assay tube. Graded doses 


of liver extracts corresponding to 0*021, 0*42, 
0-083, 0*208, 0*417, 0*625, 1*25, 1-875, 2*5, 3*0, 
3*75 and 4*25 mg. of nitrogen were added and 
in each case, sufficient distilled water added 
to bring the final volume in each tube to 5 ml. 
Duplicates and a blank were run for each 
concentration. The tubes were sterilised at 
10 lbs. for 30 minutes, twice at an interval of 
24 hours. Three loops of the inoculum were 
inoculated into each assay tube and incubated 
at 37° C. for 72 hours. The acidity produced 
during this period was directly titrated agaihst 
0-1 N NaOH to pH 6 -8-7*0 using bromthymol- 
blue as indicator. Results are given in 
Table III and are also graphically represented 
(Fig. 1). 



Fig. 1. Responses of N.C.T.C. 2078 to Liver Extracts 

A close study of Table III and Figure 1 will 
reveal that, the Lily liver extract, per milli- 
gram of nitrogen potentiates the maximum 
response. Next in order comes the liver extract 
of Pisori, which, from the nature of the curve 
may be suspected to have a vitaminic make- 
up closely approximating to that possessed by 
the Lily liver extract. In other words, the 
functional similarity of the two extracts as re- 
vealed by the curves (see Fig. 1) suggests 
that Pisori liver might constitute a rich source 
of the antianaemic principles. The extracts 
from the livers like Khada and Waghbeer 
exhibit comparatively poor potencies; sheep’s 
liver extract, however, gives a steady and 
linear response for the entire range of con- 
centrations studied. 

The minimal concentration of the extract (in 
terms of total nitrogen) at which the potency 
of the extract tends to get abolished is differ- 
ent for each of the extracts. These critical 


Table III 


Results expressed as ml. of 0*1 N acid produced for 10 ml. of basal medium 


Liver . 



Concentration of extract in mg. of nitroge.i in 10 ml. of basal medium. 



Extract 

0-042 

0-083 

0*125 

0-167 

0-417 

1. 

j 0.834 

1-250 

2-500 

3-750 

5-00 

6-00 

7*60 

8*50 

Lily 

Shefcp 

Khaua 

1-1 

1 

1-1 

3-1 

11-3 

19-3 

24-1 

24*7 

26-3 

28-0 

27-2 

29*0 

32-1 

34*3 

1-0 

1-0 

10 

1-0 

1-8 

3-4 

5-1 

9-8 

13*8 

18*6 

22-0 

26*8 

29-7 

1-2 

1-2 

1-5 

1*9 

2-2 

3-3 

3-9 

5*4 

11*2 

18-4 

22*6 

24-1. 

27*9 

Waghbeer 

Pisoii 

1-1 

1-1 

1-1 

1-1 

la 

1-1 

1*8 

9-4 

14-5 

19*9 

20-3 

22-5 

29*7 

0-4 

0-4 

0*4 

0-4 

1-8 

8-2 

14-2 

19-3 

22-6 

25*2 

27*6 

29-5 

32*7 
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concentrations which are underlined in the 
table (Table III) represent the point below 
which the growth-factors, singly or severally, 
attain their respective limiting concentrations. 
It is interesting to observe that this limiting 
concentration is reached at the lowest nitrogen 
level (0*125 gms.) in the case of the Lily liver 
extract while in the case of Waghbeer liver 
extract the point is attained at a higher level 
of nitrogen (1,250 mgms.). The other extracts, 
including that of Pisori, exhibit loss of potency 
•at a level of nitrogen corresponding to 0*417 
milligrams. 

It can also be noted that the response to the 
addition of the next higher concentration of 
the extract (higher than the critical concentra- 
tion) is usually quick and substantial, parti- 
cularly in the case of Lily and Pisori extracts. 

The limiting concentrations of nitrogen may 
roughly be taken to be inversely proportional 
to the degree of purity of the extracts with 
respect to the growth-promoting factors. The 
potency and purity of the extracts may also 
be computed from the levels of nitrogen at 
which a given response is potentiated. For 
example, a response equivalent to about 10 ml. 
of decinormal alkali is given by 0*150 mgm. 
of Lily extract, 2 * 5 mgms. of sheep’s, 3 • 7 mgms. 
of Khada’s, 2*9 of Waghbeer’s and 0*95 of 
Pisori’s (computed from the curves, see Fig. 1). 
Taking Lily liver extract as containing 100 
units of overall potency, the potencies for the 
extracts of sheep, Khada, Waghbeer and Pisori 
respectively work out as 6, 4, 5 and 16. 

It has previously been suggested that the 
critical limiting value may have been reached 
with respect to a single or a multiple vitamin 
factor. With a view to elucidate this point, 
experiments were conducted, each of extracts 


Table IV 


Medium 

Ml. of 0*1 N Acid produced 
for 10 ml, of B. M. 

Khada 

Waghbeer 

Pisori 

1. B. M. -f L. E. + all 
vitamins 

17-2 

15-2 

12*0 

2. B. + L. E. all 

vitamins except 
thiamin 

15-7 1 

14-1 1 

11-0 

3. B. M. + L. E. + all 
vitamins except 
riboflavin 

8-4 

14-0 

10 6 

4. B. M. + L. E. -f all 
vitamins except 
Pyridoxin 

17-4 

15*5 

10-6 

5. B. M. -f L. E. + all 
vitamins except 
Pantothenate 

12*6 

4*4 

5-6 

6. B. M. -f- L. E. H- all 
vitamins except 
niacin 

17-6' 

15*5 

12*0 

7. B. M. -)- L. E. -f all 
vitamins except 
inositol 

17*6 

15-5 

12-0 


being employed at the respective limiting level 
of nitrogen. ^ Crystalline vitamins, thiamin, 
riboflavin, niacin, ^ pyridoxine, calcium panto- 
thenate and inositol were tried. Results are 
given in Table IV. 

B:M. = Basal Medium; concentration of the 
vitamins used for each of the assay tubes was 
as follows: — Thiamin 0*5 7; niacin 0*5 7 , cal- 
cium pantothenate 1 7 , riboflavin 1 7 , pyrido- 
xine 0*5 mgm. Liver extract (L.E.) added = 
the limiting level of nitrogen as indicated in 
Table III. 

Figures given in Table IV are highly signifi- 
cant; they suggest that the limiting concentra- 
tion is reached mainly with respect to one of 
t.ie vitamins. Khada lacks riboflavin mainly 
, while pantothenic acid appears to be lacking 
in the liver extracts of Waghbeer and Pisori. 
The potencies cf the extracts can, therefore, 
be effectively increased by the addition of the 
efficient vitamins. 

Summary- 

1. A comparative microbiological assay of 
the overall potency of the growth-factors of 
liver extracts, has been carried out using a 
strain of lactobacillus culture (N.C.T.C.,: 2078), 
as the test organism. Three varieties of sharks, 
Carcharinus melanopterus , Galeocerdo tigrinus, 
Carcharinus limhatus, whose liver residues con- 
stitute a useful bye-product of the shark liver 
oil industry, have been investigated. 

2. Carcharinus limbatus has been found to 
yield the most potent extract with a functional 
similarity approximating to the standard Lily 
liver extract. 

3. Shark livers with high contents of the 
fat-soluble vitamins appear to constitute poor 
sources of the water-soluble B -complex. The 
two groups of vitamins appear to occur toge- 
ther in the. inverse ratio (see Table I). 

4. Recent clinical reports suggest that the 
antianaemic factors (extrinsic) are identifiable 
with some of the important members of the 

• B -complex. Further, recent studies have 

shown that the B -vitamins are essential for the 
synthesis of hemoglobin and the formation of 
•corpuscles. These observations are significant 
in relation to the functional behaviour of the 
Pisori liver extract and suggest that it might 
prove a good source of the antianaemic factors. 

5. The response of the various extracts at 
their limiting concentrations to the addition of 
specific vitamin shows that some of the vita- 
mins are lacking in them; the addition should 
serve to render the extract physiologically 
more balanced and potent. 

Our grateful thanks are due to Sir J. C. 
Ghosh lor his kind interest in these studies. 
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T., Ber., 1940, 73B, 962. 3. Snell, £. E., and Strong, 

F, M., Jnd, Eng, Chem., Anal. Ed.^ 1939, 11, 34C. 4. 
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LATITUDE EFFECT FOR MESONS 

ScHEiN, ' Jesse and .Wollan,i»- and Schein, Jesse 
and Grdtzinger'^ have measured the variation 
with altitude of the vertical intensity of mesons 
penetrating 10 cms, of lead at Chicago, magne- 
tic latitude 52-5® N. Similar measurements 
• were made earlier by Dymond^ at Edinburgh, 
magnetic latitude 59° N, but the work was 
interrupted by the war and only a preliminary 
note has been published. No such measui'e- 
ments have yet been made near, the geomagnetic 
equator. We have, therefore, measured in an 
airplane the vertical intensity of mesons pene- 
trating a 20 cms. block of lead absorber at 
Bangalore, magnetic latitude 3*3° N, up to a 
height corresponding to a pressure of 275 mil- 
libars 32,000 ft., with a quadruple coincidence 
counter telescope in which the extreme 
counters were 35 cms. apart. The counters 
were 15 cms. long and 3^^ cms. in diameter. 
The geometry of the telescope was, therefore, 
such that a particle recorded at the maximum 
allowed angle of 22° would travel a thickness 
of the atmosphere and absorber only 8 per 
cent, greater than a particle arriving vertically. 

In the figure we have plotted our results 
giving the intensity of mesons penetrating 
20 cms. of lead at 3*3° N as curve A and, for 
comparison, the latest results of Schein, Jesse 
and Wollan- for the intensity of mesons at 
52*5° N as curve B. The two curves have 
been fitted at sea-level to allow for the known 
latitude and longitude effect*"* of 12 per cent. 
In the same figure we have plotted the varia- 
tion of the total vertical intensity with alti- 
tude at 3*3° N as given by Neher and Picker- 
ing<^ for a triple coincidence counter telescope 
as curve C, this curve being fitted to our curve 
so as to show a ratio of vertical meson inten- 
sity to total vertical intensity of 80 per cent, 
as observed at ground-level at Bangalore. 
Curve D gives the variation of the total verti- 
cal intensity with altitude as measured by 
Pfotzer'^ at a magnetic latitude of 49° N. The 
four curves together show at a glance the 
striking fact that whereas the latitude effect 


between 3-3° N and 49** N of the total intensity 
shows a pronounced increase with altitude, the 



Cnrrc A — Verf cal mesou inten iiy ai H-R'’ N (iUia'»ha, 
Aiya, Hoteko and Saxena). 6/mr //—Vertical mc-ou 
intensity at. 52-5*^ N (Schein, Jesse and W JIun 1941). 
Curz'd C’— Vertical total intensity at 3' 3® N (Neher and 
Pickering). 0£rz>e 1) -Vertical total intensity at 49" N 
(Pfotzer). 

penetrating component shows practically no 
such increase of latitude effect even to heights 
corresponding to a pressure of 275 millibars. 
Our results give at least qualitative support to 
the theory of Hamilton, Heitler and Peng« ac- 
cording to which the penetrating component 
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should show only a slightly greater latitude 
effect than at sea-level up to the heights cor- 
responding to a pressure of 100 millibars. 
The difference in the geometry of the coimter 
telescopes used by the different authors and 
the statistical accuracy of the results do not 
yet permit a quantitative comparison. 

A detailed report of this work together with 
other results will be published shortly else- 
where. 

It is with pleasure that we express our 
gratitude to Col. M. C. Robinson, Commanding 
Officer of the 84th Air Depot of the U.S.A. 
Air Force, for giving the permission for the 
flight, and also to Major G. Denis, Capt. J. 
Claunch, Lt. Mack, and Sgt. Beaver, under him, 
for their whole-hearted co-operation. 

H. J. Bhabha. 

S. V. Chandrashekhar Aiya. 

H. E. Hoteko. 

R. C. Saxena. 

Cosmic Ray Research Unit, 

Indian Institute of Science, 

Bangalore, 

April 10, 1945. 
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EFFECT OF THE RATE OF TRICKLE 
ON THE MASS OF THE DROP 

In determining the surface tension of a liquid 
by the drop weight method it is necessary that 
the drops should be formed sufficiently slowly 
so that the conditions at the time of separation 
of each drop from the nozzle of the tube are 
truly static or very nearly so. The rate of 
formation of drops in Lord Rayleigh’s^ experi- 
ments was about a drop per minute, while 
Edser- and Worsnop and Flint'^ recommend a 
rate even as high as 60 drops per minute. An 
interesting point was revealed when actually 
an experiment was performed to bring out the 
effect of the rate of trickle on the mass of the 
drops formed. The results (Fig. 1) show that 
for small rates of trickle, the mass of the 
drop increases very slowly, but for larger 
rates it increases very rapidly to large values 
when the discrete drops are about to merge 
into a continuous jet. 

A drop separates from the main bulk of the 
liquid at the nozzle when its weight just 
exceeds the pull due to Surface Tension. With 
increasing rate of trickle the liquid rushes out 
with an acceleration; this effectively reduces 
the weight of the drop and the drop grows to 
larger dimensions till the effective weight pulls 
it down. According to Lord Rayleigh for static 
conditions (i.e., rate of trickle n—0) m{^g 
3 • 8 rT where m-n is the weight of the drop 
when n=0; r is the external radius' of the 
capillary orifice and T is the surface tension 
of the liquid. If “a” represents- the. equivalent 
acceleration of the liquid when the rate of 



0 50 100 150 

N'lanher of drops per minttte 

Fig. 1. Variation of the ma-s of drop with the 
rate of trickle 

trickle is n drops per minute and m is the 
corresponding mass of the drop, we may write 

m(g — a) = 3*8rT ~ moP m ^1 — = m. 

Now the acceleration “a” depends on “n” 
the rate of trickle. Therefore we write m[l - 
f(n)] — mo where f(n) = 0, when n = 0. Since 
the experimental curve is nearly a rectangular 
hyperbola fin) probably has the form kn^ 
w^here k and x are constants. 

In order to confirm the above explanation 
qualitatively experiments were carried out 
using strong electric fields to aid the accelera- 
tion of gravity. The drops actually separate 
out at an earlier stage of growth than when 
such an aiding force is absent. 

Department of Physics, 

Nowrosjee Wadia College, 

Poona 1, V. N. Kelkar. 

January 15, 1945. 
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OCCURRENCE OF FLUORSPAR NEAR 
MALHAN, JUBBALPUR DT., C.P. 

This note reports the occurrence of a workable 
deposit of fluorite near Malhan (N. 80° 31’; 
E. 23° 40’), in the Jubbalpur District, C.P. 
The place is about 7 miles S.W. of Rupaund 
Railway Station on the Katni-Bilaspur branch 
of B.N.R. The country rock consists of dolo- 
mite with intercalations of slate and chlorite 
schists of Dharwar age. The strike varies 
from E.-W. to N.W.-S.E. and the dip is north- 
wards varying from 30° to 90°. The dolomite 
is often found to be intruded by quartz veins 
which vary in width from 4' to There 

are • also basic dyke rocks intruded into the 
country rock. 
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Fluorite occurs only in pockets in the dolo- 
mite. There are no regular veins or zones 
which can be traced for some distance. Galena, 
chalcopyrites, malachite, barytes and calcite are 
associated. Quartz veins are found quite 
to most of the fluorite-bearing pockets. The 
fluorite of this area is usually pink, but colour- 
less and blue varieties are also present. This 
colour disappears on heating the mineral. 
These different varieties of fluorite were 
tested for fluorescence under ultra-violet light 
from a mercury vapour lamp. Except one 
blue variety which showed slight blue fluores- 
cence, the others were non-fluorescent. It was 
observed, however, that pink fluorite after 
being decolourized on heating, gives ' a fairly 
strong fluorescence when placed in ultra-violet 
light. 

The country close to the lode and the vein 
materials do not apparently show any sigp of 
shearing in the field but a deflnits indication 
of shearing of the minerals has been detected 
under the microscope. The country rock has 
been successively replaced by barytes, mica, 
metalliferous ore-minerals, fluorite and* quartz. 
It is probable that shearing action took place 
when the ore-minerals were being deposited or 
before their deposition was complete, that is 
to say, before the beginning of the fluorite 
deposition. This is very easily noticed under 
the microscope, as there is no trace of any 
shearing phenomena in the fluorite mineral, of 
the region. The sulphide minerals usually 
occur as irregular masses scattered at random 
from the walls to the centre of the pockets. 
Barytes is a common gangue mineral present 
in almost all the veins. In some of the fluo- 
rite bearing pockets baryte and fluorite form 
alternating bands and some of the barytes 
lumps show a coating of fluorite on the surface. 
Argentiferous galena occurring along the fluo- 
rite-bearing pockets is considered as indication 
of the magmatic origin of the mineralizing 
materials in this region. Crystallisation of 
fluorspar is undoubtedly the pneumatolitic 
phase of the mineralizing magma. 

Four prospecting trenches (30' X 12' x 10') 
have been dug in this area. Out of these four, 
two are producing galena, and fluorite and one 
of them contains copper-ore also. The third 
one produces argentiferous galena arid copper 
ores (melachite and traces of primary sul- 
phide). The fourth one yields melachite in- 
crustations along with the other gangue min- 
erals. In all the trenches the trend of deposits 
are found to run N.N.W.-S.S.E. In the first 
trench the galena and fluorite-producing zone 
is about 3', out of which the western portion 
produces fluorspar only. Fluorite produced 
from this pit is generally medium-grained and 
pink in colour. The yield of fluorite is 20 to 
25 per cent, of the rock-body that has been 
excavated. The second trench produces also 
fluorite, the pit has been dug about 10' away 
from the first one along the line of the strike 
of the lode. The quality produced is good and 
comparatively bigger crystals are found. The 
fluorite-producing zone is about IVa to 2' wide. 
The percentage of fluorite in the rock-body is 
about 25 to 30 per cent, of the rock excavated. 
Hand-picking by breaking the lump rock rais- 
ed the percentage to nearly 50 per cent, and 
it is expected that crushing and washing would 


increase the conconlration of (luont(‘ upto a 
minimum commercial .spcHUlication. A moro 
elaborate milling with ligs. and t aides follow- 
ed by a suitable (lotation-concorriration op.M-a- 
tion, might further increa.se tlu‘ pcrcenlaRt' ot 
fluorite to a very high di'grtH'. As regards the 
quantity of material available* iti this art‘a, it 
is difflcirlt to say anyUiinj,' cU'liiulfly at tins 
stage, a further dc-tail prospeeling work woviUl 
prove ore reserve. 

Geological Laboratory, ^ 

Post-Graduate Science Di'pt.. S. 

Calcutta University, 

January 10, 1945. 


OCCURRENCE OF GARNETIFERO US 
LEPTYNITE AT MEENAKSHNIPURA M, 
COCHIN STATE 

Late Mr. K. K. Sen Gupta, in hla 1911 rt'port 
on the Geology of Cochin Slalt*, described two 
garnet-bearing rocks, one along the tramway 
line between Mudavarichal and Oorukutnban- 
kutty and the other at Pothupara. “The rocks 
of South Travancore are conspicuous by thc» 
abundanca af garnets present in them, those t>f 
North Travancore and Cochin hardly growing 
any. Sir Thomas Holland discusses the origin 
and growth of garnets from pyroxenes and 
their micropegmatitc intergrowths in pyroxe- 
nic rocks of South India. The total absenet^ 
of garnetiferous rocks in the State (*xcept two 
exposrires, makes it extremely diifleult to vt*rify 
his conclusion.” 

We have recently found a l)ig quarry of 
garnetiferous leptynite on the nortlu'rn sale of 
the road at the western extremity of Meenu* 
kshipuram village in Chittur Taluk. This rock 
exactly resembles the garnetiferous leptynitt* 
of South Travancore. It is leucocratie and 
consists of quartz, felspar and garnet with bio- 
tite and magnetite as accessory minerals. Tht^ 
garnet occurs as reddish-brown grains and 
patches and belongs to the variety, grossularite. 

This discovery proves that this rock is not 
confined to South Travancore. The relations 
of this rock with the other rocks of the area 
are being studied. 

Ernakulam, T. Sudhakara Menon, 

February 7, 1945. 


ASSAY OF THE GROWTH-PROMOTING 
ACTIVITY OF THE “PATS*^ ASSOCIA- 
TED WITH SOME CEREALS 


It has been shown’’-'-^ that the larvae of the 
rice moth (Corcyra cephalonica Staint) cun be 
employed as a test animal for the biological 
assay of fat-soluble factors. It was of interest 
to make a comparative study of the growth- 
promoting potency of “Fats” from cereals ob- 
tained by solvent extraction. Chloroform- 
extracted jo war constituted the basal diet 
from which the- “whole” diets were reconstitut- 
ed by enriching the flour with the fat from 
each of the cereals to the extent of 4*28 per 
cent.,-— this being the percentage of “fat” in 
jowar. 

A further comparison of the fats of the 
cereals was made with a sample of shark liver 
oil. 

Results are tabulated below:— ^ 
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Table I 




Average weightof 10 larvae in mgm. 

after 


Diet 

0 days 

8 days 

14 days | 

i 

21 days 

Pupation at 21 days 

Survivals 

I 

9-08 

141 -90 

352-58 

All pupated 

i 

i x\ll pupated 

12 out of 12 

II 

9*28 

16-38, 

16-82 

13*04 

1 N 0 pupie 

1 

4 ,, 12 


Diet I — Whole jowar. Diet II — Chloroform extracted jowar. 


Table II 


Diet j 


Average weight of 10 larvae in mgm. 

after 

SurvivaLs 

0 days | 

8 days 

14 days 

21 days 

Pupation at 21 days 

I 

4*82 

63*76 

173-60 

290*72 

2 larvm, 10 pupm 

12 out of 14 

II 

4*84 

I 46*30 

151 -44 

226*46 

2 pupa.-, 12 larvai 

14 „ 14 

III 

4*50 

46*86 

116*86 

181*26 

No pupm 

14 ,, 14 

IV 

4*64 

25-88 

68*26 

122*98 


12 „ 16 


Diet 1 — Chloroform extracted jowar H- Wheat fat (4*28%). Diet II — Chloroform extra:tecl jowar + Ragi fat 
(4*28%), Diet III — Chloroform extracted jowar + Jowar fat (4*28%). Diet IV — Chloroform extracted jowar + 
Fish oil (4*28%). 

Table III 




Average weight of 10 larv?e in mgm. 

after 


Diet 

0 days 

13 days 

19 days 

26 days 

Pupation at 26 days 

Survivals 

I (<z) 

(^) 

3*54 

5*82 

i 62-92 

: 165-92 

386^6 

AM pupated 

All pupated 

16 out of 16 

16 ,, 16 

II {a) 

{i) 

3*88 

5*90 

64-60 

91-34 

146-08 

175-02 

241*02 

270*62 

2 puprn, 14 larvm 

8 larvae, 6 pupm 

16 ,, 16 

14 ,, 16 

III (<«) 

(/') 

3*98 

7*16 

63*68 

91*52 

121*46 

156*88 


2 pupm, 12 larva> 

14 „ 16 

IV {a) 

W 

4*14 

6*02 

47*52 

91*74 

114*56. 

150*12 

233*82 

166*60 

2 pupce, 10 larvm 

8 pupae, 4 larvce 

16 

12 16 

V {«) 

(^) 

4*24 

6*06 

35*12 

46*32 

56*68 

78*72 

100*02 

134*66 

No pupre 

^7 

14 ,, 16 

16 , 16 


Diet I— Whole jowar. Diet II— Chloroform extracted jowar -f Wheat fat (4*28%). Diet III — Chloroform 
extracted jowar + Ragi fat (4-28%). Diet IV— Chloroform extracted jowar + Jowar fat (4*28%). Diet V— Chlo- 
roform extracted jowar -j- Fish oil (4*28%). 

Table IV 


Diet 

Average weight of 10 larvm in 

mgm. after 

Survivals 

0 days 

7 days 

1 14 days 

I 

6*48 

44-G6 

196*90 

16 out of 16 

II («) 

7*04 

46*12 

164*52 

16 16 

(i) 

8*37 

60*42 

192 --OS 

11 „ 12 

III (o) 

6*84 

41*76 

166-16 

14 „ 16 


8*25 

68*69 

1 ' 179*46 

11 ,, 12 


Diet I — Whole jowar, Diet II— Chloroform extracted jowar -j- Ragi fat (4*28%). Diet III— Chloroform 

extracted jowar + Jowar fat (4*28%). 
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Results given in Table I show that the chlo- 
roform-extracted jowar, constituted a reason- 
ably good basal diet for the studies in question; 
extraction with the chloroform deprives the 
cereal practically completely of its fat-soluble 
growth-promoting factors. It will be observed 
(see Table I) that the reconstituted diet 
(chloroform-extracted jowar with an equivalent 
quantity of the chloroform extract) does not 
restore completely the full potency inherent 
to the whole jowar. This is possibly due to 
the fact that during the process of solvent 
etraction, the essential factors are partially 
destroyed or inactivated by heat or oxidation. 

A study of results given in Tables II, III 
and IV reveals: — (1) Of the ‘‘Fats” investi- 
gated, the one from wheat exhibits the highest 
potency, not only from the point of view of 
the rapidity of growth but also from the stand- 
point of the percentages of the survivals and 
the pupations., (2) Ragi “fat” shows a slightly 
higher potency than jowar “fat”. (3) Rama- 
swamy et alA observed that ragi does not sup- 
port the growth of the larvae as well as jowar; 
they attribute this fact to the lower “fat” con- 
tent of ragi. But our experiments show that the 
“quality” of the “ragi fat” is slightly higher 
than that from jowar. (4) The fish oil exhi- 
bits the lowest potency. 

The experiments show that the larvae can be 
conveniently employed for the assay of the 
potency of “fats”; it is proposed to extend this 
method for the biological assay of the growth- 
promoting potency of the “fat” from several 
strains of yeasts. 

(Miss) Violet de Souza, 

M. Sreenivasaya. 

Section of Fermentation Technology, 

Indian Institute of Science, 

Bangalore, 

February 14, 1945. 

1. Sarma, P. S., and Sreenivasaya, M., Curr. Sc/., 
1939, 8, 551. 2. ME., 1941, 10, 526. 3. De 

Souza, V., and Sreenivasaya, M., ME., 1944, 13, 260. 

4. Ramaswamy, S., et al., ME., 1942, 11, 63. 


A SIMPLE MICRO-MACERATOR FOR 
PLANT ANALYSIS 

Special importance is attached by the plant 
analyst to the primary operation of grinn- 
ing the experimental material and bring 
^ conchtion which facUitates the 
qu^titative extraction of the constituent to be 
^timated. The available methods of treat- 
mentM.i are imsuitable either because the 
teclmique is tedious or because it involves the 
me of expensive or fragile equipment. An 
inexpensive, efficient and elegant micro-ma^- 

the°''em]ier comparison with 
xne earlier methods and repeated tests with 

plant tissues have establish- 
suitability and efficiency. 

X ®s^®xitial features of the annaratiKs arp 
3ili^ated in Fig. i. The lower^^Si'on T 
made from a thick-walled pyrex tube. The 
i^per end of the tube is blown out in the 
shape of a thistle funnel with a spout The 
lower end of the stopper is ground into the 


r Current 
{Science 

slightly tapered (shaded) portion of the tube 
by using emery powder and water. 






kts into POured in drib- 

levs into the cup of the macerator formed hv 

ye stopper to the tube, and Tound 
down to a paste which will gradually creen 
down the joint into the tube. The pasty S 
IS transferred to the fiask of a ml?ro-LS 
tion apparatus and the tube, the cun and 

macerator are rinsed 3 or 4 times 
mth fresh quantities of the extractent to*fa*S»- 
tate the transfer of all the material to the 
y®”, apparatus. Often it is necessary to 
rub the last traces of fee material with^lho 
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pointed end of the stopper. About 10-15 
minutes are required to crush 0*1-0 -2 gm. of 
plant material. The material is now ready for 
the next operation. 

Micro-Estimation of Starch . — The plant mate- 
rial used in the experiments was previously 
extracted with 80 per cent, alcohol, dried at 
100° C., and then powdered to pass through a 
100-mesh sieve. Duplicate aliquots of the 



the concentration of starch was very high. The 
starch extract was concentrated, filtered, filter- 
paper washed 2 or 3 times with distilled water 
arvd finally made to volume (25 ml.). Aliquots 
of the solution were taken for the estimation 
of starch by the micro-iodine method.- Results 
are presented in Table I. 

The results clearly show that the time taken 
for the complete removal of starch by the pre- 



FIG. 2. A sample o£ stem passed through FiG. 3. The same sample of stem (Fig. 2) 

lOO-mesh sieve ground in the micro-macerator 

material were weighed out for extraction by sent method is considerably less than that re- 
the present method. For comparing, the esti- quired by the earlier technique, 
mation was carried out by the earlier method The micro-photographs presented in Figs. 2 
of the author.! The macerated samples were and 3 clearly demonstrate the efficiency of the 
extracted on a boiling water-bath with about micro-macerator. Fig. 2 shows an iodine- 
7-10 ml. of 0-7 per cent, KOH solution for stained ground (lOO-mesh) stem tissue, and 
30 minutes with occasional stirring with a glass Fig. 3 the same material after passing through 
rod The mixture was then centrifuged for the micro-macerator and staining with iodine. 


Table I 

Comparison of methods for starch extraction 


Plant material 

Sand-tituration method (1938) j 

j Present method 

Sample 

analy.sed 

(g.) 

No. of 
extractions 

Time of 
extraction 
(minute) 

Starch Per 
cent, dry 
vrt. 

Sample 

analysed 

(g.) 

No. of 
extractions 

Time of 
extraction 
(minute) 

Starch Per 
cent, dry 
weight 

Leaf — S. 1 

0-1180 

1 

4 

120 

5-19 

0-1030 

1 

1 

45 

6-03 

Leaf - S. 1 

0-2857 

5 

140 

4-95 

0-2240 

1 

45 

5-22 

Leaf - S. 2 

0-2011 

5 

140 

6-17 

0-1980 

1 

45 

6-04 

Leaf - S. 2 

0-2430 

5 

140 

5-78 

0-3841 

2 

60 

6-04 

Stem — S. 3 

0-1270 

4 

120 

9*28 

0-1352 

1 

45 

9-61 

Stem — S. 3 

0-2812 

5 

140 

8-62 

0-3100 

1 

45 

8-93 

Stem — S. 4 ■ ' 

0-1740 

5 

140 

6-39 

0-1811 

1 

45 

6-49 

Stem — S. 4 ' 

0-2241' 

5 

140 

6*31 

0-3450 

2 

60 

6-76 


5 minutes (2,000 r.p.m.) and the extract trans- 
ferred to a clean tube. A fresh quantity of the 
reagent (5 ml.) was added to the plant mate- 
rial and again extracted for 10 minutes. After 
centrifuging, a test portion of the second ex- 
tract was tested for starch. In the majority 
of cases the first extraction removed all the 
starch from the plant material. Second extrac- 
tion was necessary only in some cases where 


Imperial Agric. Res. Institute, 
New Delhi, 

January 23, 1945. 


J. J. Chinoy. 


1. Chinoy, J. J., A7zalyst. 1938, 63, 876. 2. — , Indian 
J, A^ri. Sct.^ 1941, 11 , 95. 3. Hanks, J. H.j Scieftce. 

1941, 94, 615. 4. Rask, O. S.. /. Assoc. Off. Apri. Cfem 

1935, 18 , 502. 
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MODE OF OCCURRENCE OF 
VITAMIN A IN SHARK LIVERS 

Wald,i*“ and Hecht, Chase, Shaler and 
have shown that vitamin A occurs in combina- 
tion with protein in visual purple of the eye 
and plays an important role in the photo- 
chemical reactions accompanying the visual 
process. Lovern, Edisbury and Morton^ have 
shown that on the extraction of oil from livers 
by non-polar solvents — ^to avoid denaturation 
of proteins — vitamin A may still be present 
partly in combination with protein and partly 
in oil solution. Working on the distribution 
of vitamins At and A^ in different coats of the 
intestinal tube, Lovern and Morton*"* concluded 
that the vitamin -protein ' complex may influ- 
ence the transport of fatty acids from the 
intestines. Indirect evidence that vitamin A 
may partly occur as an integral part of liver 
tissue, has been observed during a comparative 
study of the processes of extraction of oil 
from shark livers. Shark liver* containing 60 
per cent, or more of oil was found to yield to 
the pressure exerted by its oym weight a con- 
siderable quantity of oil on its keeping for a 
very short time after the removal of the liver 
from the shark. Two such individual samples of 
whole livers were selected for the experiments. 
The oil which oozed out was skimmed off and 
the liver treated with high pressure steam in 
specially fabricated steaming vats to extract the 
rest of the oil. The vitamin A potencies and 
a few chemical and physical characteristics of 
these fractions were then determined and com- 
pared. Vitamin A potency was assayed on the 
whole oil by the Carr-Price reaction using a 
B.D.H. pattern Lovibond Tintometer. The oil 
data were obtained by methods described be- 
fore.^ 

Comparative data are presented in the table 
given below: — 

Table I 

Comparison of the two oils 


Particulars 

Sample I 

Sample II 

Weight of liver 

87 lbs. 

82 lbs. 

Total weight of oil 

62 lbs. ■ 

60 lbs. 

Percentage yield 

71* 

3 

!74-5 

Sample of oil 

Oozed j 

Steam 

Oozed 

Steam 

out ' 

extracted 

out 

extracted 

V itamin A potency 



1 


Carr* Price Value 

33*2 

84-9 

c. 1-0 

16*9 

Colour 

Yellow 

Orange 

Yellow 

Orange 

Refractive Index, 

1*4623 

1*4635 

1-4653 

1-4659 

35^ C. 




Acid Value, mgm. 

0-45 

11 

0*5 

2*6 

KOH/gm. 





Saponification 

lo4-4 

166*6 

168*6 i 

172*0 

Value 




Iodine Value: Wijs 

78 '54 

83*71 

102*3 

'l00*2 

1 


The table shows that vitamin A does not 
occur wholly in oil solution in shark livers; 
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It appears to be* partly present as a complex 
with protein. This has some bearing on the 
conditions to be adopted during any oil ex- 
traction process. 

Thanks are due to the Director of Industries 
and Commerce, Madras, for permission to 
publish this note. 

Technical Research Lab., 

Govt. Oil Factory, 

Calicut, Ullal SunUar Kini. 

January 12, 1945. 


1. Wald,/. Gm, Physiol., 1935. 18, 905. 2. — . Ibid., 
1938, 19, 35, 3. Hecht, Chase, Shaler and Haig, Science, 
1936, 84, 331. 4. Lovern, Edisbury, and Morton, Nature 
(London), 1937, 140, 276. 5. Lovern and Morton, 

Biockem. /., 1939, 33, 330. 6. Kini, U.S., /. Ind. Chem. 
Soc., Indr. and News Edn.^ 1944, 7, 1, 32. 


PYRETHRUM IN KASHMIR 

Pyrethrum . has received considerable attention 
in India during recent years. Among the 
Provinces and Indian, States who have taken 
up its cultivation, Kashmir leads with nearly 
1,500 acres of land under Pyrethrum. A com- 
parative study has been made of the pyrethrin 
content of the flower-heads collected from 
plantations situated at different altitudes during 
the past two years, to establish the optimum 
conditions for its collection, cultivation and 
drying under the local conditions. A large 
number of samples were collected from each 
individual plantation at different stages of 
blossoming of the flower-heads and. assayed in 
this laboratory. 

Results (Table I) indicate that the pyrethrin 
content tends to increase from the closed to 
the opened stage, but when the flowers are 
fully opened this percentage shows a decrease. 
This is obviously caused by the increase in the 
weight of the flower-heads which follows polli- 
nation and the subsequent formation of seed. 
This latter growth results in an increase of 
nearly 60 per cent, in the weight of flower- 
heads . Table I below details the results sum- 
marised above. 

Table I 


6 

c/5 

o 

O 

Altitude 
(feet above 
sea*lfevel) 

Avc rage 
weiglit of 
individual 
flower 

Sale of 
Maiuiity 

I 

Total 
Pyrethrins 
per cent. 

1 

I 

5000 

Grams 

0-086 

Unopened 

0*57 

2 

I 

5000 

.. 0*108 

Half opened 

0*8 

3 


5000 

0*161 

Opened 

0*9 

4 


5000 

0*263 

Fully opened 

0*78 

5 

II 

5500 

0*094 

Unopened 

0*82 

6 


5500 

•0*108 

Half opened 

0*83 

7 


6500 

0*180 

Opened 

0*92 

8 


f500 

0*294 

Fully opened 

0-71 

9 

III 

6500 

- 0*086 

Half opened 

0-76 

10 


5500 

0-125 

Half opened 

0-79 

11 


6500 

0*196 

Opened 

0-91 

12 


5600 

0*217 

Fully opened 

0-79 
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Altitude . — Table II indicates that whereas 
pyrehrins can profitably be cultivated at alti- 
tudes of 5,000 ft. to 8,000 ft. above sea-level, 
an altitude of 6,000 ft. represents the optimum 
height for the cultivation of this plant in 
Kashmir. 

Table II 


S. No. 

1 

2 

3 

4 

5 

Locality 

I 

II 

III 

IV 

V 

Alii fades feet above' 
sea-level 

5000 

5500 

6000 

7000 

8000 

Total Pyrethrins of 
sun-dried samples 
per cent. 

0*95 

1*02 

1-1 

1-01 

DO 


An interesting point is revealed in Table III 
with respect to the mode of drying. Sun-dried 
flower-heads show a higher pyrethrin percen- 
tage than those dried ifi the shade. This is 
due to the humid weather in Kashmir during 
the harvesting period when the flower-heads 
remain in contact with moisture for too long* 
in shade and cause decomposition of the pyre- 
thrins. 

Table III 


S. No. 

1 

1 

2 

3 

4 

5 

Locality 

I 

II 

III 

IV 

V 

Pyrethrin contents of 
flowers dried under 
sun ; per cent. 

; L02 

0-98 

0*95 

. LOl 

0*96 

Pyrethrin contents of 
flowers dried in 
shade: percent. 

0*87 

1 

0*92 ' 

0-89 

0-91 ! 

0*90 


It has, however, been found that flower- 
heads dried partly in the sun for three days 
and subsequently in shade contain a higher 
percentage of the active principles. A detailed 
investigation of this is in hand. 

Age of the Plantation 

An examination of the flower -heads in • res- 
pect to the age of the plantation reveals 
(Table IV) a -gradual fall in the active -princi- 
ple content from year to year. This is prob- 
ably due to the exhaustion of soil and investi- 
gation in connection with the soil conditions 
and manuring is progressing. 

Table IV 


Locality 

I 

ir 

III 

Altitude (in feet above sea-level) 

5000 

5000 

5500 

Plantaiioii age at the time cf 
harvesting: years 

4 

3 

2 

Total pyrethrins or sun-dried 
samples : per cent. 

0-95 

0-96 

1-02 


Locality 

Krewa Feth Garh 

Brimel Lewar 

Pyrethrin content : 

0*9 

0*92 

1943 crop per cent. 
Pyrethrin content : i 

0*75 

0-85 

1944 ciop. per cent. 




All the assays described above have been 
conducted by the method of Tattersfield and 
Hobson (Drugs and .Galenicals, by Garratt, 
p. 259). 

I. C. Chopra. 

M. L. Dhar. 

Drug Research Laboratory, K. L. Handa. 

Jammu Tawi (Kashmir), M. Habibullah. 

February 9, 1945. P. Assa Nand. 


THE OCCURRENCE OF A PSEUDO- 
BRANCH IN THE FAMILY 

OPHICEPHALIDAE (TELEOSTOMI) 

During the course of the study of the embryo- 
logy of the food-fishes of Mysore, it was notic- 
ed that the head sections of the fry of Ophi- 
cephalus gachua (Ham.) disclosed the presence 
of a pseudobranch, — a structure which Day^ 
described to be absent in the family Ophicepha- 
lidae. In order to decide that it was not a 
larval feature, adults of Ophicephalus and 
Channa were dissected, where also a pseudo- 
branch is now noticed to be present and, there- 
fore, its disposition and vascular supply were 
studied. Further, it is proposed to describe in 
this note the arterial vessels of the head in 
Ophicephalus and Channa, since no account of 
the same is available for the former which is 
studied as a type of bony fishes in our colleges. 

In the Ophicephalus fry (24 mm.), the 

pseudobranch is situated anterior to the bran- 
chial cavity and in a ventral dissection, it is 
noticed to be covered over partially by the 
adductor muscle extending between the ptery- 
goquadrate and the parasphenoid. The orbital 
artery arising from the lateral dorsal aorta 
gives a branch to the pseudobranch which is 
its source of blood supply; the efferent pseudo- 
branchial artery arises from the anterior end 
of it and goes off to the eye as the ophthalmica 
magna artery. A connection between the effe- 
rent pseudobranchial artery and ophthalmica 
magna artery with the arteria carotis interna is 
not noticed. 

Adults of Ophicephalus striatus Bloch,, 
O. punctatus Bloch., and Channa orientalis Bl. 
Schn., were examined. The pseudobranch situ- 
ated far anteriorly to the branchial cavity is 
completely covered over by the adductor mus- 
cle. When the muscle is taken away, the 
pseudobranch, pink in colour, is seen in two 
parts: an oval anterior (Text-Fig. psb.) and a 
Icngish conical posterior with a medial protu- 
berance (psh\). 

The vascular connexions of the pseudobranch 
in the’ adult Ophicephalus are different from 
those of the fry. In the adult, the carotid 
artery (ca.) arising from the united third and 
fourth efferent branchial arteries proceeds 
anteromedially to the auditory bulla (ab.) dor- 
sally to the parasphenoid. It gives off a large 
orbital artery (ora.) (erroneously referred to as 
external carotid) and runs intracranially pass- 
ing dorsally to the parasphenoid as before. The 
anteria carotis interna (aci.) now gives off a 
large orbitonasal artery (ona.) which passing 
dorsally to the parasphenoid emerges laterally 
near the pseudobranch and runs in the roof 
of the mouth to nasal region; a hypophysial 



artery (hya.) which uniting with its companion 
gives off a small artery posteriorly; a slender 
optic artery (oa.) proceeding on the vemrai 



Drawing of the pseudobranch and associated arteries 
of Ophicephahcs striatus Bloch, (ventral dissection, 
enlarged). 

aspect of the optic nerve to the eye; a large 
posterior cerebral artery (pea.) vascularising 
the saccus vasculosus region and an anterior 
cerebral artery (aca.) proceeding to the fore- 
brain region. The orbital artery runs in a 
canal in the prootic and emerges from the 
anterior trigeihinofacialis orifice. It runs ante- 
riorly to the medial hyomandibular projection 
on the mesial aspect • of the bone and divides 
into two principal branches; one goes off as 
the mandibular artery (ma.) while the other 
proceeds anteriorly and enters the pseudobranch 
as in Channa or divides into two before open- 
ing into the same as in Ophicephalus (saa.). 
This vessel from the orbital artery is a second- 
ary connexion supplying arterial blood to the 
pseudobranch. From the pseudobranch, there 
arises the Cerent pseudobranchial artery (epa.) 
which after giving off a large ophthalmica 
magna artery (opa.) proceeding to the eye, runs 
posteriorly as a slender vessel and anatomoses 
with its fellow from the opposite side in front 
of the hypophysis (i., hy.). 

While the description given above holds good 
for a number of dissections, two important vari- 
ations have been noticed. In one specimen, one 
of the afferent branches to the pseudobranch, 
instead of terminating in the organ runs fur- 
ther as the orbitonasal artery and in the same 
specimen,- the orbitonasal artery arising from 
the arteria carotis interna is, however, absent; 
in another specimen, in addition to the second- 
ary afferent artery a small branch from the 
orbitonasal artery also supplies the pseudo- 
branch before the latter runs to the nasal 
region. 

I wish to express my sincere thanks to 
Prof. A. Subba Rau for help and to Mr. P. E. P. 


Deraniyagala. Director of Mus-'ums. P<‘l.nadull.'., 

nevlon. for specimens of Channa, 


Department of Zoology , 
Intermediate College, 


L. S. Uamaswami. 


Mysore, 

November 20, 1944. 

1 . Day, F., e/’//r/V/>// fnJia: 2, 

359, 2. Goodrich, K. S., Sinirtutr mJ 
of Vert t'bm It'S ^ f.ondon^ 1937. 


INTERESTING MODE OF THE 
LIFE-CYCLE OF THE LUNG WORM, 
VARESTRONGYLUS PNEUMONWUS 
BHALERAO, 1932 

The lung worm, Varestrongylus pneutmminiH, 
was discovered by the writer in 1932 from 
bronchi of the goat, Capra sibiricuH, and tiu* 
sheep Ovis hodgsoni and O. nahura, at Muk- 
teswar. It has since been recorded from goats 
and sheep in the hills of Bengal, Punjab arul 
the N.W. Frontier Province. This wornt 
affects a large percentage of goats and ciiuhos 
heavy mortality. Because of the great eco- 
nomic importance of this parasite it was decicl- 
ed to study its life-cycle. At the outBet, 
attempts were made to ascertain if it laid a 
direct life-cycle like most of the atrongyles. 
The lirst-stage larvse, hatched from the eggs, 
were kept in culture at varying tempitralun^s, 
to see if they underwent any change of struc- 
ture and attained the infective stage. Tlu* 
larvae lived in culture for eighty days, but no 
change of structure was noticed except it 
reduction of granules in the cells of the inten- 
tinal wall. Two conclusions could be drawn 
from these observations. The first and most 
improbable one being that the flrst-itage 
larvae themselves might infect the deflnitivi* 
hosts, and the second that some intermediate 
host might be intercalated in the llfe-eyele 
of the parasite. In order to verify the formc'r 
hypothesis the first-stage larva' were fed to 
kids, confined to stalls and fed on tree-leaves. 
Autopsy of these animals after three monthn 
revealed , that they had not been infected. 
Attempts were then made to see if the larva* 
underwent some change on coming In contact 
with the commonest land molluscs at Muktea- 
war. The molluscs tried were Macnwhlamps 
(Euaustenia) cassida and Giraaia sp. The 
latter could not be infected, ,but the fiirmt*r 
picked up the infection readily. Within 24 
hours after contact with these snailH, the first ’ 
stage larvae were transformed into tiie second- 
stage and these later became infective larvie. 
The infective larvae were localised on the foot 
and the mantle of the snails. The infectc'tl 
snails died within three weeks of the infectiini, 
but it Was observed that the' infective Inrvie 
continued to live for more than a week aften 
the death of the snails. Large number of larvii* 
recovered from the dead snails were drenched 
to some kids which, as before, were confined 
to a stall and fed on tree-leaves. The control 
animals were kept by the side of infected 
ones and were similarly fed. Ten weeks after 
the infection, the infected as well as the con- 
trol animals, were slaughtered. Examination 
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of lungs revealed the presence of V. pneumonia 
cus in the infected animals only, the controls 
being completely free. It has thus been proved 
that the lung worm, V. pneumonicus utilises 
the land snail, Macrochlamys (Euaustenia) 
cassida, as an intermediate host for completion 
of its life-cycle. 

Veterinary Zoology Section, 

Imperial Veterinary Research 

Institute, Izatnagar, G. D. Bhalerao. 

January 22, 1945. 


ON THE PATHOGENICITY OF 
SETARIA CERVI (RUD. 1819) IN 
BUFFALOES 

The' worm is generally considered non-patho- 
genic; but there are a few records of its acci- 
dental pathogenicity in literature. Purvis- states 
to have seen the worm associated with patholo- 
gical lesions on four occasions: (1) with a patch 
of haemorrhagic inflammation on the visceral 
peritoneum, about five inches in diameter; this 
coincided with the presence of some six to 
eight worms; (2 & 3) with fibrinous peri- 
toneal exudate; and (4) with calcified 
material of similar appearance. Poisson and 
Bucki point out that while S, cervi usually 
occurs in very large numbers in the perito- 
neum and appears not to have any pathological 
effect, it may occur in other organs such as 
lymphatic tissues, spleen and right heart, 
where the parasite may be pathological. 

The author’s material consists of small intes- 
tine with a parasite embedded in each; these 
having been regularly collected from twenty 
of the one year-old buffalo calves. On the 
average, six such pieces per animal could be 
collected. 

The material can be grouped into: — 

(1) The parasite lying between the muscu- 
lar and serous membranes. 

(2) The parasite being coiled at one end, 
the other half being straight under the visceral 
peritoneum. 

(3) The parasite with about anterior one- 
fourth out in the peritoneal cavity and the 
rest coiled in a loop under the serosa, the para- 
site being probably in a state of emergence. 

(4) The parasite lying in a degenerated 
condition in the same site as mentioned for 
the above three categories. 

In all these pieces in the living state, the 
parasites were throughout surrounded by a 
reddish zone. The pieces were fixed in Buion 
fluid and then transferred to 50 per cent, 
alcohol after 24 hours. After keeping them 
in 50 per cent, alcohol for seven days, serosa 
from one half of a piece was stripped off with 
the parasite embedded in it and was cleared 
in creosote. The other half of the piece was 
used for section cutting. The part cleared 
with creosote presented the anterior part of 
the parasite in its full form. This was sur- 
rounded by a stained zone of ’ cells correspond- 
ing to the ‘red zone’ seen with the naked eye. 
Fibrous tissue which had remained unstained 
surrounded the stained zone. In the micro- 
photograph the parasite is surrounded by endo- 
thelial cells and there is slight, congestion. 


The section on the whole gives an appear- 
ance of a nodule. 



Transverse Section of Serosa with S. cervi embedded 
in it X 450 

The regular appearance of the parasites in 
the sites mentioned and the fact that they 
set up a reaction in these sites, shows that 
the parasite is definitely pathogenic. The 
peculiarity of their disposition, i.e., lying spi- 
rally undeir the serosa, in a state of emergence 
and a degenerate appearance with the half of 
the parasite- coiled at one end and the other 
half straight as though not having been suc- 
cessful in emerging, shows that the parasites 
pass sometime in these tissues before final 
emergence. 

Military Dehydrated 

Meat Factory, Agra, M. M. Sarwar. 

February 6, 1945. 


1. Poisson, H., and Buck, G., Bk//. de la. Sod. de 

Patkologia 2. Purvis, G.B., 

The Veterinary Record, May 9th, 1931. 


A NEW SULPHONAMIDE 

On referring to literature neither 4-N-methyl- 
amino . benzene sulphonamide nor its inter- 
mediates were described. Therefore the total 
synthesis of 4-N-methyl-amino benzene sul- 
phonamide was undertaken according to the 
following scheme. 


HN-CHa CHa-CO-N-CHg C tla • CO* N-C U3 
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1 1 
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CHs-CO-N.CHs 




HCl 


HN-CHo 
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so, Cl 

(III) 


H20 


S03H 

(VI) 


N -methyl-acetanilide (11), — 20 Gms. methyl- 
aniline (I) (b.p. 192° C.) was reacted with 

equal weight of acetic anhydride. Much heat 
was generated. On cooling, the mixture was 
poured into an equal volume of water. Methyl- 
acetanilide did not crystallise even on keeping 
in the refrigerator for several days. The 
aqueous layer was decanted and a few c.c. ot 
strong ammonia were put in it, when the 
whole crystallized in a mass. On recrystalliza- 
tion from benzene, it melted at 100° C. (yield 
theoretical) . 

^ ^-N-methyl-acetamino benzene sulphon chlo- 
ride (III). — The procedure for this preparation 
is a slight modification of the usual method. 
In a 200 c.c. beaker was placed 117 gms. 
(10 mols..) of chlorosulphonic acid. This was 
cooled to — 5°C. and 14-9 gms. (1 mol.) of 
(II) was added in one hour. The temperature 
was maintained below 5° C. during the addi- 
tion. The mixture was then heated for two 
hours at 60° C. and poured on a large quantity 
of crushed ice. Sulphon chloride precipitated 
in a yellowish mass, which settled down quick- 
ly. The acid water was decanted — the preci- 
pitate was taken up in chloroform, - the solution 
was dried with anhydrous calcium chloride. On 
the removal of chloroform 24 gms. of the pro- 
duct were obtained (yield 50 per cent.). After 
several recrystallizations from benzene pure 
sample of (III) was obtained (m.p. 126° C.). 

^-N -methyl- acetamino benzene sulphonamide 

(IV). — To 4*8 gms. of (III) contained in 
50 c.c. Erlenmeyer flask, was added 50 c.c. of 
concentrated ammonia. • The mixture was 
heated on a water-bath until a volume of 
10 c.c. remained and then made neutral with 


dilute acetic acid. A precipitate of (IV) was 
obtained weighing 4 gms. (90 per cent, yield). 
Several crystallizations from 66 per cent, alco- 
hol gave a sample of (IV) (m.p. 155° C.). 

4-N -methyl- amino benzene sulphonamide 

(V) . — To a solution of 2*5 gms. of (IV) in 
25 c.c., absolute ethyl alcohol and 20 c.c. of 
concentrated hydrochloric acid was added. The 
resulting solution was heated for 30 minutes 
•until a volume of 10 c.c. remained. Addition 
of water gave a - clear solution showing com- 
plete deacetylation. It was made ammonical 
and a precipitate weighing 2*1 gms. (yield 85 
per cent.). Successive crystallization from 
dilute alcohol gave a purified sample (m.p. 
166° C.). 

4-N -methyl-amino benzene sulphonic acid 

(VI) .— To 2 gms. of (III) in 100 c.c. Erlen- 
meyer flask, was added a solution of 25 c.c. 
hydrochloric acid and 25 c.c. water. A clear 
yellow solution resulted after refluxing for a 
few minutes. After a further heating of 
20 minutes and cooling no crystals of insoluble 
hydrochloride separated. On further evapora- 
tion of the solution and cooling to 0° crystals 
were obtained, which on recrystallization from 
alcohol were obtained in a purified form and 
dscomposed at 244° C. 

Summary 

\ 4-N-methyl-amino benzene sulphonamide 
has been prepared according to the general 
procedure with some modifications. 

2. The action of chlorosulphonic acid . on 
methylacetanilide gave substitution in 4- posi- 
tion in accordance with general rule, which 
was confirmed by its sulphonic acid. 

3. All the compounds (II), (III), (IV) and 
(V) are very soluble in all solvents and much 
caution is to be exercised in crystallizing 
them. 

4. Contrary to expectation amide (V) was 

found to be a lower melting compound than 
(IV) which has a higher molecular weight. 
Hyderabad (Dn.), Habib Hassan. 

February 5, 1945. Lal Mohan Srivastava. 


AGRICULTURAL RESEARCH IN U.S.S.R. 


A CCORDING to current information, scienti- 
fic workers at the Leningrad Institute for 
Plant Culture who were evacuated early in the 
war have now returned, and the restoration of 
the greenhouses, laboratories, and other equip- 
ment destroyed,’ is under way. The experi- 
mental station is situated three miles from 
Pavlovsk, near Leningrad, . and had given 
major attention to the development of improv- 
ed varieties of fruits. While many of the col- 
lections were removed to Germany and the 
remainder neglected, seeds sent to other parts 
of the Soviet Union have been found to give 
normal results. It was expected that the 
autumn of 1944 and the spring of 1945 would 
provide farm nurseries with 100,000 strawberry 
cuttings, 50,000 fruit trees, 60,000 currant bush- 
es, and many other plants while, by next sum- 
mer about 3,000,000 seedlings and cuttings 
from fruit trees and bushes will be ready. 
Extensive plans for scientific research are also 
being made. 


Reorganization and expansion are also going 
on at the. Moscow Botanic Gardens, where it 
is planned to enlarge the area from 250 to 750 
acres. The work is organized under sections 
of plant evolution, experimental ecology, culti- 
vated plants, dendrology, horticulture and 
floriculture. 

The Academy of Sciences has established an 
experiment station in Northern Siberia, known 
as the Mountain Targa Station. Located in 
the Nkrivio Kliuch Valley near the city of 
Voroshilovussurisky, breeding and selection 
programs are under way looking toward the 
development of better crops for cold, short- 
season regions, the . production of hardy fruit 
trees and bushes, and the adaptation of local 
wild species to food and medicinal purposes. 
New methods developed at the station are said 
to have brought about a potato production of 
about 12 tons per acre in large-scale fields. 

— Experimental Station Record, 92, 160 (1945). 
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A Treatise on Applied Hydraulics. By Herbert 
Addison. (Messrs. Chapman & Hall, Ltd., 
London), 1944. Pp. viii + 614. Price 32/-. 

In this third edition of Prof. Addison’s trea- 
tise on Applied Hydraulics, he has expanded 
and revised the excellent second edition. The 
Preface to the first edition is worth quoting, 
as it explains the author’s purpose: 

“The purpose of this book is to present a 
compact summary of the fundamental prin- 
ciples of hydraulics and of the manner in 
which they are applied by the engineer. 
Readers who have particularly been kept in 
mind are those whose work is not directly 
connected with hydraulics but who require 
to be kept in touch with the main outlines 

of hydraulic practice For their benefit 

the book is divided into two parts, so that 
when used as a work of reference only the 
second part dealing with practical applica- 
tions need as a rule be consulted.” 

The enormous amount of information con- 
tained in less than six hundred pages has onL^ 
been rendered possible by say, careful con- 
densation and exclusion of what is unessential: 
yet the treatment is always adequate for the 
purpose in view and the enlarged Bibliography 
is helpful. Here, however, all references to 
recent advances in India is omitted. Purely a 
serious oversight. There is no reference to the 
Gibb module, the crump adjustable proportio- 
nal module (semi-module) nor to the various 
excellent papers written in India on this sub- 
ject: while the only reference to Sacey is in 
the Bibliography (item 72) under the heading 
“The Sacey Theory of Non-Stability”. 

It is to be hoped that Prof. Addison will look 
up the dentral Board of Irrigation Publications 
before his next edition is released. To us in 
India, the omission is less important: but 
references to recent Indian advances would be 
of great help to' workers in other coimtries, 
including Egypt. The explanatory notes in 
small type are most helpful, especially those 
in the chapter on “Flow through Closed Con- 
duits,” which give the clearest exposition of 
frictional loss in closed conduits which I have 
yet seen. This should be read and re-read by 
all irrigation engineers. 

The references to earlier and later para- 
graphs are admirable and make it easy to true 
the full argument from basic theory to its 
final application without having to read any- 
thing which is not general to the particular 
problem. 

The book is well balalanced and clearly pro- 
duced and well up to the excellent standard we 
have come to expect from the House of Chap- 
man & Hall. 

This is a valuable book of reference. 

C, C. Inglis. 


Exercises in Human Physiology. By Sir 
Thomas Lewis. (Messrs. Macmillan & Co., 
Ltd., London), 1945. Pp. xiv -f- 103. Price 
3/6. 

When a medical student enters the clinical 
studies from the preclinical, he experiences a 
discontinuity in the transitional period. He 
feels that he has to shed some of the past, 
and is apt to ponder over the usefulness of his 
preclinical studies then and after. Sir Thomas 
Lewis’ little book smoothens out his difficul- 
ties and provides an admirable preparatory to 
clinical work. This little book will show him 
that the application of his previous knowledge 
of Physiology to his immediate clinical prob- 
lems makes him more fit to deal with the 
latter; he could apply the previous laboratory 
methods which he has learned, to human 
material which he encounters in the hospital 
with success. The book gives a concise and 
" lucid -account of the practical problems of 
Human Physiology and its size would enable 
it to be included in the regular curriculum 
and would not add any heavy burden to the 
students’ lot; on the contrary, it will arouse 
interest, as he himself would take the place 
of the laboratory animals. Instead of passing 
from studies on animals to those on abnormal 
humans directly, this book provides an inter- 
mediate stage of studies on the normal human 
beings, thus bridging the, gulf between the 
preclinic and clinical eras in medical studies. 

The Gondwana and the Gonds. By Inderjit 
Singh. (The Universal Publishers, Ltd., 
The Mall, Lucknow), 1944. Pp. 201. Price 
Rs. 12. 

Primitive economics is a somewhat neglected 
subject everywhere, particularly so in India, 
where there is not yet a sufficient number of 
anthropologists to deal with questions connect- 
ed with the vast tribal population. Dr. Inder- 
jit Singh, in the volume before us, has tried to 
give us a picture of the economic life of the 
Gonds. Within the short space at his disposal, 
it has not been possible for him to go into 
illustrative details, but he has broken new 
ground in marshalling the various forces, natu- 
ral, religious, historical and cultural, in the 
make up of the economic Gond. Having serv- 
ed a long apprenticeship in anthropological 
theory and field work under his able teachers 
in the Lucknow University, Dr. Singh, with 
the knowledge he possesses of tribal dialects, 
creates an impression of high objectivity in 
whatever he has written. This is as it ought 
to be. It is ' not possible in this short i evievr 
to summarise his theme, but readers will find 
the chapters on “Tribal' Settlement and Social 
Stratification”, on the Gotul or youth-house, 
on “Economic Leadership”, and the final chap- 
ter on “Cultural Contacts and Acculturation” 
particularly interesting. 
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Tribal India .seems to present almost the 
same, pattern of problems everywhere — ruth- 
less exploitation, total neglect, or half-hearted 
measures of relief, by those charged with the 
duty of safeguarding their interests. Dr, Singh 
argues passionately for a more sympathetic 
and scientific tr^tment of tribal problems in 
Gondwana, for a^ craft-based system of educa- 
tion and for the conservation of the several 
trails of value in Gond culture. 

A. Aiyappan. 

Vijnana mattu Sahitya. By K. S. Savanur. 

(The Students’ Own Book Depot, Dharwar), 

1944. Pp. vi-|-71. Price 12 annas. 

This is a reissue -in book form of ten articles 
in Kannada originally published in the Sam- 
yukta Karnataka Daily. The main theme is 
the place of Science in the modern world. It 
has become fashionable in many quarters to 
blame science for all the ills of the world and 
the author sets out to show how the fault is 
not of science but of those who misuse it, and 
he shows also how Art and Literature can be 
equally misused. The opinions of men like 
Generalissimo Chiang Kai-Shek, Sir Richard 
Gregory and Bertrand Russell have been quot- 
ed and commented upon. The author comes 
to the conclusion that the remedy for the ills 
caused by the misuse of science is to be found 
only in a still more extensive application of 
the method of science to all the fields of 
human activity. The connection between the 
various articles is not logically quite complete 
but the general theme is kept in view. The 
language is simple and vigorous, and, but for 
a few peculiarity not familiar to us in 
Mysore, easily intelligible. It would be such 
a good thing if the powers that be can be 
made to realise the truths set out in the book. 
As a fifst step, however, we hope that our vot- 
ing public and its representatives will spend 
some time in perusing the book and convincing 
themselves of the truth of the view therein set 
forth. T. S. S. 

A Life of Travels. By C. S. Rafinesque, 

. Chronica Botanica, Vol. 8, No, 2, (The 

Chronica Botanica Co., Waltham, Mass., 

U.S.A.; Macmillan and Co., Ltd., Calcutta). 

1944. $2.50. 

To fuUy appreciate the worth of Rafinesque, 
a naturalist of the 19th century, it would be 
necessary to consult his major works besides 
his A Life of Travels under review here. A 
perusal of his • accounts of his travels does 
however, help one in getting a glimpse into 
the life and doings of a versatile and untiring 
worker. Although it may appear to a casual 
reader that his interest lay in many fields of 
knowledge, yet it is clearly evident that the 
study and classification of plants, fishes and 
shells was the most important among them and 


f Currrnr 
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received his best attention. His lift' -.vas 
devoted to a never-ending quest m .st‘ai‘<ii 
plants, shells, fishes, minorals, ete., and in llu* 
description and classification of the material 
collected during his excursions. Whci’twer ho 
went, whatever other occupation for prtdV.s.sion 
he undertook for the sake of earning a livinr., 
his insatiable desire to wandt'i; tjvt'r tin* 
countryside in search of plants conlinut'd nearly 
to the end of his life. 

Rafinesque travelled widely over North Anu‘- 
rica and Southern Europe and wrote' at h'ngth 
on the flora of the countries visiU'ct by Inm 
Yet he never received hi.s Ju.st due from hi-^ 
contemporaries. He was considered by tin 'in 
as eccentric, unreliable and unscic'ntifie in ht.\ 
judgment. So bitter was the feeling against 
him that he could never get any rt't'ognitiou 
for his labours by the orthodox mc*n of seienet* 
of his day barring perhaps a few exet'plion*^ 
But Rafinesquo’s was a bold and Indomitable 
spirit that could not be quenched with dis- 
appointments, defeats or disaster. He eon- 
tinued to work to the end in his own way ami 
had to publish many of his works at his own 
cost. 

Rafinesque first visited America in 1802 and 
returned to Europe in 1805. He settled down 
in Sicily where he stopped for ten years anci 
worked a good deal on the local flora. Latc*r 
forced by circumstances he returned to tlu* 
United States for the second time when a great 
disaster overtook him. His work of twenty 
years of the best part of his life, compri.sing 
thousands of collections of plant species, sludls 
and fishes; his manuscripts of many years of 
painstaking work were all lost in a shipwri'cH 
on the coast of America. But this did not 
deter him from beginning all over again and 
working for another two decades to contribute 
to the knowledge of the flora, the lchthy<flogy 
and conchology of eastern North America. 

Rafinesque himself believed that some dav 
his labours would receive their Just due. lii 
vindication of his contribution to the natural 
history of eastern North America during tin' 
19th century comes the following appreciation 
of this versatile man whose intelligence border- 
ed on that of the genius. Prof. Elmer D. 
Merrill, an eminent botanist of Interniitioniil 
renown who writes the foreword to the 
repubheation of Rafinesque’a travels, hhvh. 
In spite of Raflnesque’s Idiosyncrasies, in spite 

constant 

caustic criticism of his assoelales. 
much that he accomplished was worthwhlli-." 

Troocis, the Chronint 
Botanica a journal devoted to the science t>f 
biology has but given the mcade of praise and 
recognition that was Raflnesque’s— -a descrip- 
tive biologist’s due— in the 19th century.^ * 

L. S. S. Kumar. 
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Psychology and Educaiional Science 


PSYCHOLOGY AND EDUCATIONAL 
SCIENCE* 

1 ^ address, the President relerred. 

. to i\iv prtiblem of Language and Edu- 
cation in India and clearly indicated the 
scopo of the problem and the course the 
controvtM\sy has taken, Iinally giving his sug- 
Kt'stions for solving the problem. He traced 
tlu* hisloi'y of the century and a quarter- 
old pr(>blem in brief and pointed out how 
l)i\ West and Mr. Paranjape introduced the ele- 
inenl of objectivity into the problem, by pub- 
lishing some statistical data. Referring to the 
introduction of the option of answering 'History 
and all Classical Language papers of the Matri- 
c’ulation Examination of Bombay University 
from 1925 onwards, cither in English or in 
their mother-tongue, Dr. Kuppuswamy gave an 
account of the Analysis of results of 1929 
Matriculation Examination made by Paranjape. 
He reported “that the median marks in history 
of those who answered in their mother-tongue 
was 67*6 whereas the median for those who 
answered in English was only 59 -8’’. He con- 
cluded that there was no relationship between 
the extent of vernacularisation and weakness 
in English. 

'Then Dr. Kuppuswamy referred at length to 
the scheme of teaching the different subjects in 
High School through the mother-tongue as the 
medium of instruction started in Mysore in 
1931, when History and Geography were taught 
in Kannada in some of the High Schools. By 
1938 all the subjects were taught in the 
mother-tongue. He quotes the Deputy Director 
of Public Instruction, Mysore, to have stated 
in his report, “In fact the pupils with verna- 
cular medium have secured a better percentage 
of passes as well as higher marks in English”. 

Dr. Kuppuswamy then refers to the statisti- 
cal study regarding the effect of the change of' 
medium of instruction upon college perform- 
ance, taking into consideration the performance 
in the Intermediate Examination of candidates 
whose medium of instruction for the S.S.L.C. 
was Kannada and those whose medium was 
English. He finds “that in average marks in 
English there is a difference of 3-7 marks be- 
twt‘(‘n the English medium Group and the 
Kannada medium Group”. Finally he concludes 
barring the two subjects, English and Eco- 
nomics, which is a new subject of study, the 
continuation of English medium has not been 
a source of advantage to the English 'medium 
Group, nor the change from Kannada to 
English a source of handicap for the Kannada 
medium students. That is, the performance 
of the two groups in the College Examinations 
is about the same though the medium of in- 
struction was changed with respect to some. 
^ Further this investigation clearly brings out 

the fact that there is a confusion in the minds 
of people concerning the “Knowledge of a 
Language^' and “The Language as a medium 
of instruction”. 

Referring to the general belief that with the 
introduction of the mother-tongue as the me- 
dium of instruction, there may result a Iowot- 
ing in the standard of the knowledge and efn- 

Abstract of Dr. B. Kuppuswamy’s Presidential 
Address to the wSection of Psychology and Educational 
Sciences, Indian Science Congress, Nagpur, 1946. 


^^Slish Language the President, stat- 
ed that the knowledge of the English language 
was not lowered when the medium of instruc- 
tion was the mother-tongue, so long as English 
IS taught as a language subject. The differ- 
ence between the two groups with respect to 
marks in English probably indicates that 
greater attention should be paid to the teach- 
ing of English language for the Kannada me- 
students than what is being done now. 

The concluding part of the speech referred 
to very useful remarks regarding the teaching 
mother -tongue and the problem of 
bilingualism in India. 

INDIA’S POSITION WITH REGARD 
TO HER COAL RESOURCES* 

^HE Presidential Address commenced with 
a review of India’s coal reserves in rela- 
tion to world resources. A brief reference was 
made to the formation of coal, its micro-struc- 
ture, physical and chemical characters, and to 
the system of classification of coal as adopted 
by the Indian Coal Grading Board. A more 
detailed account was given of the occurrence 
of sulphur in coals and on methods of desul- 
phurisation. It was suggested that low tem- 
perature coke industry, gas industry, by-pro- 
duct chemical industry, and pulverised coal 
firing should be introduced in an increasing 
measure for the proper utilisation of the differ- 
ent grades of Indian coal. 

The problem of coal conservation was next 
discussed and a plea made for the intro- 
duction of vertical rotation of working, en- 
forcement of complete stowing, and for the 
total stoppage of partial grading. Stress was 
laid on the proper utilisation of the different 
grades of coal for specific purposes, and the 
suggestion was made that the Railway Board 
should utilise inferior grade non-choking coals 
.by introducing pulverised coal-firing in loco- 
nfotive boilers, and thus release high grade 
coking and non-coking coals for more import- 
ant uses. It was recommended that, in order 
to ensure maximum conservation of India’s 
limited reserves of coal, there should be great- 
er State control and intervention, and that 
malpractices should be stopped by strict legis- 
lation so that the coal industry might be placed 
on .a sound footing; further, that the Central 
Government should adopt a National Mineral 
Policy and appoint a central advisory technical 
body like the National Research Council for 
working out the details. 

The address concluded by referring to the 
serious lack of encouragement on the part of 
the authorities in the matter of teaching of 
geology — a subject of great importance and 
utility. The attention of the Government and 
University authorities was drawn to give this 
matter the earnest consideration it deserved, 
•and an appeal was made to them to take im- 
mediate steps to improve this unhappy position, 
and to make adequate provision for proper 
training of students so that a larger number of 
qualified geologists and mining engineers would 
be available for rendering greater and more 
.useful service to India. 

* Abstract of Dr. N. N. Chatterjee’s Presidential 
Address to the Section of Geology, Indian Science Con- 
gress, Nagpur, 1946. 
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SCIENCE NOTES AND NEWS 


The report of the Director of the Pasteur 
Institute, Coonoor, for the year 1943-44 em- 
bodies an account of the results of routine and 
research activities. The Institute has earned 
antirabic treatment for human patients and for 
animals and details of statistical analysis of thc^ 
number of cases receiving treatment during 
the year under review has been presented. 
Besides, the Institute has also carried out on a 
large-scale, routine laboratory examination tor 
the benefit of hospital, dispensaries and practi- 
tioners. The research work of the Institute' 
mainly consisted of investigation in Rabies and 
Tropical Eosinophilia. The relationship of the 
parasite originally found in the mid-brains of 
guineapigs experimentally infected with, rabies 
street virus to the Negri bodies has been in- 
vestigated and the suggestion has been put 
forward that Negri bodies may represent a 
stage in the life-cycle of the parasite. Clinical 
and laboratory findings in cases of Tropical 
Eosinophila suggest the possibility of an infec- 
tion being responsible for the syndrome. 

The Nutrition Research Laboratory during 
the year under review carried out work on the 
analysis of foods. Extensive investigations have 
been carried out on ‘anti-thiamin’ factor present 
in certain cereals. The Pyridoxin (vitamin B) 
content of a number of foods has been deter- 
mined, using the insect larvae technique. 

Works on experimental fluorosis and investi- 
gation into relationship between dental caries 
and fluorosis have been continued clinical and 
field investigations on “nutritional diarrhoea” 
and infantile beriberi in Cocanada have been 
carried out. Educational and advisory work of 
the Institute were continued, 

' The Thirty-Seventh Annual Report of t|ic 
Central Committee of the Pasteur Institute As- 
sociation which appears in the latter part of 
the volume under review records the statements 
of receipt and payments, the manufacturing 
and trading accounts, the profit and loss account 
and the balance sheet. 

One of the achievements of the Khandesh 
Cotton-Breeding Scheme, which aims at in- 
creasing the ginning percentage of the preva- 
lent cotton strain (known as Jarilla), is that 
quality yield was produced. This was possible 
by hybridizing Jarila strain with a higher gin- 
ning cotton. The synthetic cultures so obtain- 
ed are in their seventh generation this year. 
Results in the past three years show that three 
of the above cultures gave 2 to 4 per cent, 
more ginning than Jarila, and also appeared 
to be better yielders. Their trial on large-scale 
in different' places is under way. 

An improved strain known as Wagator has 
been recently released by the Cotton-Breeding 
Station, Viramgam, for multiplication and 
spread in the Wagad tract* of over three lakhs 
acres in Ahmadabad District where a scheme 
for the improved Wagad cotton is financed 
jointly by the Indian Central Cotton Commit- 
and the Bombay Department of Agriculture 


.since May n)37. U’at'at<»r c’^tten is a :.yntht*tic 
tyi)c (icrivcil Iroin a ha«’k' ('mss, luang tlic 
(giality cetten nl* South (Jujiat. 'Pin-, is; .snjMTa»r 
to local W;u'a«l in yichi of Kapas por acre, gm- 
ning p(‘rc<'nta^’,<‘ and .spinning t'aistiaty. It n, 
furtlu'r capable of spuming bolt*-!' than local 
Wagad. Long-stapU'ti, ralky, ( ‘lose ractss 

of Iran, outstanding. Sui’tco Ihtsicli t.vprs, ant! 
('arly cotlon.s from Hus.'‘aa havt' btam oxttmsivf'- 
ly u.scd in cro.ssing with Miitabli* Wagad typos 
sinct* (lu*n. A.s a rostdf of this .s»*vt*ral 

pnanising. types ;tro now t»n hand IsHponnuads 
hav(‘ shown that a ceitton snjit'rior to Wagator 
would soon hccona* ;»v.iiIahlo for tht* Wagat! 
tract and which woukl 1 h* more prtultuldt* tc> 
grow. 

With a vu‘w to tak<‘ atlvantagt* of tiu* pitivi- 
sioii iuad<‘ in tht' inuig.ot of the t'ofdral (biv- 
('nnnt'ut to allow i‘osl tuctirrcd on rcsoandi to 
!)(' ac(’ounh‘d as dt'bjl tsxtJtmddurt* for pur- 
po.st'.s of tiu' Isxctss.s Profit;. 'Pax. iho Abmcdahutl 
Mill OwiK'rs’ A.ssociat ion has flts'idoti to xturt 
a Hi'St'arcii Instituto of 'Pi'XttIo T<*cinu*{ogy itf 
a co.st of about (>.'') lakhs. 

It is undt*rstooil that the (h»vointuont of 
India hav<‘ const ituteti an uulu.strtnl panid to 
cxainint' and inaki* r(‘o«»jnmontlutions regarding 
tlu* tuaiudactur<* of m.achmm'y for various in- 
dustri(‘s, such as tcxtik*, sug.ar. pap»T. mining, 
ccivu'ut. (‘hon\i<'{ds. etc 'Phe Clumumu of tlu* 
paiu'l is Mr. (b L. Mehta and anuuig the mem- 
bers arc Mr. P. P', S. Warren, Mr. Kirl<»skar, 
Mr. Mulgaokar and Mr. K. K. Hnia. 

With a vii‘w to nu'<*tmg tlie mertsi, mg tio 
intind from P’rovini'es and States fi*r trained 
pi'rsonncl in Veterinary Sejciu’e aiul Animal 
Uushandry, tlic ( JoviTument <»f bulla propose 
to increa.si' lh(' existing, faeddtes at the Impe- 
rial V('t('rinary Ibsseareh In.stdute at I/atnagar 
with elb'ct. from April ’Plu* bdlovving 

courses of instruction are contemplated ui th** 
Institute:- (1) Poultry Course fta* four mnntlw. 

(2) Farm Manager’s Course for threi^ months; 

(3) Advuru'cd Animal Husbandry C*onrse 
(B months): (4) A.s.soi’late Diploma of tin* bn 
.stituto (2 years); and (5) Speeiidl/-ed Training 
of Students in Heseareh Melliods. 

In (xinruHlion with post-war devcdopmimt 
plans, facilitie.s for itnparling spt'eluHml train- 
ing at tb<* InstituU* t'xist and it is proposed to 
admit 24 sludt'ntH, 12 for Animal Nutrition He- 
search and 12 for Poultry Hesenrcli. 

A University Grants Commitlcag on the lines 
suggesti'd in the Sargent report for post-war 
education in India, has been appointed by the 
Government of India. 

Tlie following students of the Imperial Agri- 
cultural Research Institute, New Delhi, have 
been awarded the diploma of the Institute 
(Assoc.I.AR.L) after completion in September 
1944 of the two-year post-graduate course: — 
Agricultural Botany and Plant Breeding: 
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tii P.‘' itsaiKiiid Swanip fUiatnaKar. M.sc. 
(iut'k.!. < :* » S. Murta.a Ilasati, H.sr Aji. ( Ai^ni ) . 
Mm*. (!iru J, c .'U (‘laK'iirr Arthur (Jidfon, 
r. A;', cikuii I, (-li I’alahhatlra IMisra, n.sf.Ai.'. 

I N.ir.puj I , tas Aitiar Nath Khanna. u..S('.aji. 
(Ai‘ra». u ar, {lhaiA, { t'O Hanjd Siru'h. u.sc.ak. 
(Pun.! > F.fitnmaiiinij: (!l ( Jndliarilal Narain- 
(laa Phatta, H.Ar. ( Htnia, t (Bum ). iV,) Uatlan 
Pal, u, .f cPuu.i ) MiN'uhnjii ami Flaiit PatJuf- 
lerau. (I I Jaitadi.dui Phaiulra Uanlumalh 
^Uiatjta a a' (P.um.p PP C, S. Pamamuiihy, 
n*r, (lit ill.*, t ci\Ia«l.'). Af/r/ruPara/ ('hrni'ait rif 
am! Soil Srn'iiva: i 1 ) Nayaiii Vaura IVluhaiia 
Ha<*. a.ar, ( Andhra i. M.’a-. {Uai\.). Suiiarvatia 
linrihna iim! ( *iil! inif itnt : (i) Haaran Iaa{- 

man, a/.r ai*.. (Aiwa), M-sr. CBtauP (U) (Jur- 
.'.fiam Sinph. ii.sr Ar,, (PunJ ), M.sr. (Biai.). 

'Phu thjviuaitiunt ut’ Myrtn'u havu saurtiuiuHl 
tlu‘ runstilutiun id a lU»a)-d uf Apa i<‘ultural Bi - 
M‘arrii. with tlm Mimat r c>f Asu'icniltural Ivu- 
.sran’h aa C'hainnarn thr Viru-C'haiuudlur <»f ttw' 
MvNuru lhuvt*r.sdy a.s Viuu»Prt‘sidt*nt, aiul tin* 
PaVrctur uf AutiruUurr as Stanadary and Prin- 
t’lpal <d' thu Chadral (*uUtM«i‘. Banualurta !h‘ad'; 
<(t Ihr Si'irnttiU’ Surtiuus td’ fhu Univtn’sity and 
Ih*ads id thi‘ Surtinns (d th:‘ I)i‘|»arlnu*nt uf 
A}‘,ru'ulttu*t‘ im mnnhurs. 'Du' Hoard will m- 
urtlinatu thu rrsults <d HritaddU* anti aj^riruUin- 
ral rt‘st‘ar(’h, and svv tt» th * applloalulily td’ 
ativanui'd scintUitU’ kunwltnlKt' in pratdical 
ap.ru'ulturt*, 

'Pht* Navvab td Chhattari* PrtnPulnnt of llu‘ 
Ni/attPs Ckm udl, iti a luuSHap.t* In tht' inaujitu- 
ral mt'ftiuH (d tht* Hyduraljad Pnst-CJruduaU* 
AsstndatitJn of the Study td ffonu'opalhy, 
oxprrsstHl approoiiition td the attt'rnpt on tin 
part of qiuiUflod mrdical practitioners to 
understand purnllel sehotds of nu'dicine. lie 
said: ‘‘Knowledge is the heritage of all man- 
kitid and It is the sacred duty of idl interested 
in tht* well-being of their fellowmen to seek 
knowledge from every possible source. The 
varitjus sy.stc*mH of medlcint* contain somt? 
valnahh’ truths, and it is for us to invoke the 
liclp <d' science to sift and eolleei truth— what- 
evei* the source*, India is a’ poor country and 
ha:: a very larg(* population. Ont* of her 
grtstle.st need:: is to find inean.s of r(‘lief for 
hei* ailing inilIio!is willjin Irar (‘eonoinie rt*- 
sourct'sP* 
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than one Province or State, The Commission 
vyill he availahlt* to advise the Central, Provin- 
eial and Hiatt* Governments on waterways, 
irrigation and navigation problems throughout 
t lie country. It will conduct surveys and in- 
yt\stigations to secure planned utilisation, con- 
trul and rt‘guIation of water and waterways in 
•c(aisiiltatiun willi Ih-ovincial and State Govern- 
nu*nls, 'Du* Commission will advise the Centre 
in re spect of principleKS governing water rights, 
mler-Provincial disputes and* on the appro- 
priate I)asis of agreement between the parties 
in dispute. It will also advise the Central 
(Joverrmu‘nt in regard to the settlement of 
priori til's ns hi'tween various projects. 

^ 'Du* Governing Body of the Indian Research 
Fund A.s'sociation, at its annual meeting, ap- 
prov(‘d^ a programme for medical research"^ for 
n)4r)-4(), a.s drawn up by its Scientific Advisory 
Board, and sanctioned the continuation of 
:k) ix'seari'h schemes costing about Rs. QVz lakhs 
and fourteen new scliemes estimated to cost 
over H.s. 81, ()()(). 

A clinical research unit is being set up at 
the Tata Memorial Hospital, Bombay, and a 
Clinical Research Advisory Committee wiit 
siiortl.Y bi* appointed to draw up a programme 
for clinical ri'seurch in India. ’ 

Thi' Government of Madras have subsidised 
a .scheme for 'the investigation by the Indian 
In.stituti* of Science, Bangalore, of the mechan- 
ism of the microbiological formation of sulphur 
in Kona, Kistna Distinct. 

MAGNETIC NOTES 

Magnetic conditions during March 1D45 were 
sliglitly more disturbed than in the previous 
month, 'rherc were 17 quiet days, 12 days of 
alight disturbance, and 2 days of moderate dis- 
turbance, as against 10 quiet days, 20 days of 
slight disturbance and 1 day of moderate dis- 
turbance during the same month last year. 

'Die quietest day during the month wa.s the 
22nd and the day of the largest disturbance the 
28th. 

The individual days during the month were 
classilled as shown below: — 


A eommiltoe i.s to he appointi'd to advisi* the 
Glovernment of India on tin* sti'ps to lx* taken 
to e.stabUsh the mnnufactun* of peniciUIn. 
'I'his was one of tlu* dt'i'isions taken at tlu* 
Bighth Meeting of the Governing Body of the 
C’ouncil of Scientine and Indu.slrial Hesiairclg 
lield on March IB, the Hon. Sir Ardeshir Dalai, 
I\/Ii*ml)er for Planning and Devi'lopment, pre- 
siding. 


(hilfl (lays 


1 )isturl)t.;il days 


Slight 


Moderate 


1-4. 7,0. 10.18,17-19. 5, 0, 8, 1 1. 12, 14-lC, 
21-2:i, 25, 80 and 81 20, 24 27 and 29 


2G anti 28 


'Dll' Government of India have decided to 
set up a Central Waterways, Irrigation and 
Navigation Commission, a Central Facl-llnding, 
Planning and Co-ordinating Organisation which 
will examine the {)oientialities of India’s rivers 
and a.ssist in the co-ordinated and multipurpose 
(ievelopment of rivers passing through more 


No magnetic storms occurred during the 
months of March in 1944 and 1945. 

The mean character figure for the month of 
March 194,5 was 0*52 as against 0-71 for 
March 1944. 

M. Panduranga Rao. 
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Tribal India tn pi“<\st'ut alu\<»st tiu' 

same,, pattern of prohh’ins <‘V(‘ry \vh<‘rc ruth 
less expl(.)ilatii)n, total nt'jdoet, nr halt-’lit-arteil 
measures of relief, i,)y those <*iia!'5‘<‘(l with Uu* 
duty of safe^uardinj^ lludr intert'st;:. Dr. Suudi 
arj4’ues passionately for a noon* syinpatheta’ 
and seientilh' tri^iinu'nl of tribal problems m 
Gondwana, for a^eraft-based systiau of educa- 
tion and for tlu' eons(‘rva1ion of llu* seveial 
trails of valut' in Gond culture. 

A. Aiyaim'An. 

Vjjnana matin Sahitya, IW K. S. Savanur. 
(The Students’ Own liook Di'pot, Uliarwar), 
1944. Pp. vi } 71. Price 12 annas. 

This is a reissue in book form of tt‘n artitdi's 
in Kannada originally jtublished in tlu' Sain - 
yukta Karnataka Daily, ’rht* main tluam* is 
the place of Seiimca' in the mo(i(‘rn world. It 

has become' fasliionabU* in many <iuarten: to 

blame science for all the ills of th(* world and 
the author sets out to show how the' fault m 
not of science but of those who misust' it, and 
he shows also how Art and Ijileratur(‘ can bi‘ 
equally misused. The o})inions of men like 
Generalissimo Chianti Kai-Shek, Sir Richard 
Gregory and Bertrand Russell have' Ikhmi quot- 
ed and eommented upon. 'Phe author comes 
to the conclusion that th(' remedy for the ills 
caused by the misus<' of scienci* is to bv foiuui 
only in a still more ('xtensive appli('ation of 
the method of science to all the (lelds of 

human activity. The connection lHd.wi*(*n the 
various articles is not logically quite eompkde 
but the general theme is kept in view. The 
language is simple and vigorous, and. b\d for 
a few peculiarities not familiar to u.s in 
Mysore, easily intelligible. It would be such 
a good thing if the powers that be can b(* 
made to realise the truths set out in lh<' hook. 
As a lli'st stop, however, we hope that our vot- 
ing public and its represi'ntntives will sp<‘nd 

some time in perusing the bo<d< and convincing 
them.selves of the truth of the vi(‘w ihendn .s*('t 
forth. T. wS. S. 

A Life of Travels, By C. S. Ralhu'scpie. 

. Chronica Botanica, Vol. 8, No. 2. (d’lie 
Chronica Botaniea Co,, Waltham, Mu.ss., 
U.S. A.; Macmillan and Co., Ltd., Calcutta), 
1944. $2.50. 

To fully appreciate the worth of Ra(ln(‘s(pi(', 
a naturalist of the 19th century, it would b<‘ 
necessary to consult his major works besid('s 
his A Life of Travels under review h<a’e. A 
perusal of his accounts of his travels does, 
however, help one in getting a glimpse into 
the life and doings of a versatiU' and untiring 
worker. Although it may appear to a casual 
reader that his interest lay in many Helds of 
knowledge, yet it is cleaidy evidejR that the' 
study and classillcation of plants, Hshes and 
shells was the most important among tlnmi and 


I ^ nrrvnt 

r<-{-fUr-d 111. I ffi, I’j,. 
d<'\’«»lftl 1 m .1 fuiuii- tfu« ‘ ,n M.ti fh uf 

pl.inl.- . ■ ludlr . *.! hr- , nui'irt.il . • Ir ^ atul jh 
(ir:-rnpt t«‘n .tlJti rl.i . Him. P s, III m! ! h, matiiuil 
rrllrrtrd »luiin:'. In- rxrin-iMi- WlairSMi- jj,. 
Went, wb.ib'vrl rtbrl mi * | ij t.p 5. »{ > }i.| { H m| i 

hr undrrlruiv i'-i th» .iki m1 «aU\iir.' a liVm^*, 
in. nratiabir dr- n « In ^'.an«hi m^jj 
rounti > .’.hit' in '.r.nrh rt phiut iMniuiu«‘d nrarly 
tt> tlu’ rlhl rf hr. lltr 

Raiinr.'.t|Ur !t .l\rll‘‘d Uhit'L m\ r j Xnllh \nh'» 
fu’a .ind .Si»n{hrrn PtiiMj*.- .tud uirtr at It'ur.th 
i»n Ihc \\tn”A Ilf thr rnunliir-. \ r.Ut d la him 
Vrt h<’ nrcrr i«‘ra\«t{ hr nr.f itur (imju he- 
etmtcnipoi ai'ir.*. Hr ua - t M{: idr?id b\ thrin 
as ts’rrntnc, nnndialdr and nn ri nfitu' ju ins 
.indginrnf, S<» luHri U .r. Ihr frrhfH; .ig.'UIJNt 
Inm that hr rnuld nrvri prt ain irrut'jntinn 
for iu*« laiioni,'. In Ihr Mj{h<»tl»i\ urn t<f .•ra'iirt* 
of hci day Itannu: jirihap-- .t iru i vrrpimns 
Hut Halinr.squr' . u .r. a iM»iil .t4‘.d ! ! h i« aaitahlr 

.spirit that ritnld imt br i|nrnrb«'tl wiUi dis- 
ajipointment?., driratr. 01 di'. a .fri Hr rthp 
tuuieil to work to thr rutl in in* m’.«, o Uav and 
had t<j ptiblish man.v of Im umH,- .tt hr, t>wn 
(‘OSt. 

Kallnrsciue tirst vnalrtl .AniriuM m tHn? .nut 
rrturnc’ti to Knropr m Hin.s lb- fdrti tiowri 
in Sicily wlirrr hr '.tt>pp<*d foi trn >r.n-. and 
worked a gootl dral t»ii thr Imal Latrr 

for<‘ed 1>Y einnunstanrr’. hr irtuinr*! tu th<’ 
United Stnt<‘S for thr .-.rtaiuti tiuh u hru a grrat 
disaster overtook Itun Ur. wnik «d t unity 
years of th<' best part of hr. hfr. muipitsuai 
thousand.v of eoIlertamN rf plaid *.pmrs, shrllN 
and llsht's; his mantr.enpt'. of many visus of 
iiainstaking vv<irk weir .ill lo’d in a .’.hipwrrek 
on th<‘ (Mia.st of Ainmra Hut thr- did not 
d<d<'r him from hegmnmg all ovn again ami 
working for anotlaa' two dc-rad?”. b* I’ontidmte 
to tIu' knowb*ctg<‘ of thr flora. Hu nldlivology 
ami eonelmhigy of <*astein Noith Amrur.t 

Rantu‘squ<* huusrlf brhrVf’d that somr day 
his inbour.s wonbi rt‘rrivr thru nr.f «lur lit 
vlndii'atiou of lu.s etadnbution thr natural 
hi.slory of eastern Noith Amenra timing th*’ 
I9th (‘('ntury eomea tin* following appi rnataai 
of this v<‘r.sidile man who*.r mttdhgrnrr horder» 
i‘d on that of the grtuuN Hrtd Khnri H. 
IVItM’rill, an t*min<mt hotaned of uilrmathmal 
renown who writtss thr fttreword tt. thr ahove 
republieation of HutlnrMpie'.s {ravtd's Miys. 
"In .spit(» of Haihursqur‘.‘i aho%yurraMr.*., m 'ipdt* 
of his ('an*l(*Ks work, m spttr of hr. rtardant 
and often eaustir erdun.Hm <tf hr* a>NttriateN. 
nuu’h thtii lu' aeetauplished waa wtn thwhde." 
In republishing A tafr o/ Tntv**ts, thr i'hruuint 
Hotanica, a journal drvtdrd lt» thr %rirnrr of 
biology, ha.s but givrn t!ir itiradr ot praisr and 
recognition that was Hahm-Miur'-’. a dr.%rnp- 
tiv(* biologists due in tin* Hith emdury 

L. S. S KesiAir 
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PSYCHOLOGY AND ICDIK' ATION AL 
scn-:NC K 

1 jS 5 hi .K-hu- , 5 iu I '!»• Itll-lil 
* to Hi*' ,,t I ..ilf.'U.i’.’.r .{!nt I'Uill 

.n af. i . !• .ii i;. (Ik* 

si'npr <•! tho (!1 .UI»{ tin* roUTra* tin* 

! V h.i oit.ilh ;:i\ up*, hi:, :.np 

ions (•'? ••h'.J.-, Hto pitilth-ni Hr Irarrtl 

tlii* {ji.Imm **f (Ml .in»l .i qu.u'trr- 

{ii<l {troiiii'!!! 'll Miirt .aid jutinfrcl out how 
I)f. \Vr:.t MM»t Ml H.ti.iijjMpr int lutiurrd tlir rlt‘- 
iiHMit o( lido (hr jutililnn, hy 

Il.'- Inui: .'oliK' .d r.l ir.il d.it.i h‘rtrrniip. (r (hr 
inlrrtiurt loii «d ff:r < .pHoi • <ii .uru rriilp. Hl.'itrry 

and all ( ‘l.i: ■ ir.d I ..nr/.u.tr.r pap<*{.*, rl tin* Matri 
cuiation Hsanun.d loti «-f Hoiul>a\ Umvrrsity 
from Hh‘o onwaid-.. t ithn ip Knp.Ush or in 
(hnr luolhri !i»ii;;ur. 1 >j Kuppii.-Avamy dnvr an 
ant’tMnd ol th<* o! rosults nf IhlUl 

Matrinul.d ion H\.tinnt.d mu inadr hy Paranjapt*. 
Ui* rrpojti'd “(hat (hr inrihan niatk:. lu hisl<»ry 
uf thoM* who aM’a.vri4‘d lit Ihrir inothrr-ltHiKur 
was dV'h v». hrifU'. tlir uirdian tor (host* whn 
answrirti ui Kiiyjn.h \%,v, ttuly aD'H'*, lU* run- 
rindrd (hat tiirit* was no rrlatiouNhip hrt\v<‘rn 
(hr rstrnt of vriuarutariNatnui ami wruknr.s.s 
in KnKhsh 

'riii’ii I >J K ii}>pn,swamy rrfrn rd at truKth in 
(hr srhrim' o( fisirhiiiK (hr ddV«*rrnt sulijrrts in 
Ili^jh Srhuul tliruudh (hr inulhm'-tunKttr as (hr 
im‘tiinin of mslrtndion atartrti in IVlysuri* in 
whrii Ht.*4ury ami (IruKt'nphy wana* taught 
in Kannada in *.uim‘ ‘*f (hr Hinh Srhuuls. By 
lOdH all (hr Mihirrt*. \V(*rr tannht In tlu* 
inuthrr* touKnr Hr «(uutrN thi* I><*tady I)ir<*('lur 
of Puhlu’ In.’diurltun, Mysurr, tu havr ,staU*ti 
in his rrpurt, "In fart (hr pujiils with vt'rna-** 
rnlar nu'dinin hav«* smurti a hrtirr prm'ntaK<‘ 
nf jiassrs as ua'U as lni-»hrr murks in KiiKlishL 

Ur, Kuppm.u aniy tlirn rrfrrs tu tlu* statlsti- 
ral study irKantink thr rtTts't <»r thr of 

nusUnni of uistrurtmn ujniu roUrgr prrforin- 
aiuH*. taking dd“ I'uinadrratiun tlu* pt*rfurrnan<*(* 
in tlu* lnt<*i inrdiatr Kxanunutiuri of randiduirs 
whnst* inriiiuni of mstrurtiun far tlu* S.S.L.C’. 
was Kannada and Hium* whust* nuuihun was 
KnKlish, Hr ilnds "that in a\u‘raMt‘ mark.s in 
KnKhsh (hrrr is a diftrrrnri* of *1*7 mark.s l.x’- 
lwt*t*n (hr KnKhsh nusliuin (Jruup and thr 
Kanna<ia inrthnm (damp". Klnally hr runrludrs 
barnnK thr two suhjrrts, KnKhsh and Km- 
nomirs, wlnrh is a nrw* siJh.u*rt uf .stndy» thr 
continnattun uf KnKhsli inrdium has not born 
a stmrrr uf advantaK<* t^i thr KnKlish ’mrdiiim 
CJroup. nur thr rlianKr from Kannada to 
KuKli.sh a suurrr uf handu*ap fur thr Kannada 
nu’dium stmirnls, d'hal is, thr pt‘rfurinum’i‘ 
of tlu* two Kruups in tlu* C’uUrKr KKuininalions 
is ahuut tlu* sauu* thouKh tlu* nu‘<lium of in- 
struction was clmuKod with rrsprct to iHimo. 
Furtlu*r this invrstiKalion chau'ly hrinKs out 
the fac*t that thrn* is a runfu.siun in the minds 
of peopk* eonc(*rninK the "Knowh'dKc of a 
LanKuuKe*’ and "Tlu* HauKuaKe as a medium 
of instruction’*. , . 

Referring to tlu* general belief that with the 
introduction t>f the nKdht‘r-tonKue as the me- 
dium of instruction, tht*rc may result a 
ing in the standard of the knowledge and cfB- 

* Ah.str;u‘t rf Hr. H. Kuppnsw .imy S lha*sidr.ntial 

.'VtldrcHH tt> the Stn lion of 1‘syrholoKy and ICdvuational 
ScimccH» Indian Sifmnu n ConKtcHH, HaKpav, 1045. 


i-irnry in Knp.lish Hain‘uap.t‘ tlu* Piassidml slat- 
rd (lad thr knowlrdsp* of the Knglish languaKe 
was nut luwi‘ri‘d wlirn the niedium uf insiriie- 
(ton was tlu* inut her'^tunum*, so lung as Knulish 
i*: (aui'ht as a languaiu* siiiijeel. 'Piu* dilTer- 
riirr Isr(wr<*ti (hr (wu r.ruiips with n*sp('i*l tu 
marks in Kuplish iirohahly indicate.s (hat 
r.i'ratrr atleidiun should hi* paid tu tlu* (.i‘aeh- 
ine of Kiif.'lish lanmia/u* fur (lie Kannada mr-- 
dnim .‘diidriils than wliat i.s hein/: tluiu* now. 

’Pin* cunrhidinu part of tlu* Sjus'cli r<*h‘rr(‘d 
(u v<‘ry u.sid'ul ri'inarks rt‘r,ai*diiu' tlu* (.(‘aclunp 
of tlu* mutlu's-lunpue and the prol>U*in uf 
liilinKualism in India. 

INDIA’S POSITION WITH Rt:GARD 
TO HER COAL RESOURCES^ 

^PlIK Bn‘sitli‘ntial Afldri'.ss eomnu*iu*{*d with 
a ]‘(‘vir\v of India’s ('ual rt‘.s(*rv(*s in rt‘la- 
(ion (o world rt‘sunr(‘('s. A hrit'f ri*f<‘rene(‘ was 
madr to tlu* rormatiun of eual, its inicru-.slrue- 
tare, physical ami ch(‘niical characti'rs, and to 
(lu* syst(‘m clas.sillcalion uf coal as adupU'd 
hy tlu* Indian C’ual Grading Board. A rnori* 
d(‘tail(‘d aci'uunt was givc*n of tlu* ucc’urrc*nct‘ 
of sulphur in coals and on methods uf de.sul- 
phuri.satiun. It was suggi'stcd that low it‘m- 
pi'i'aluia* cuk(‘ industry, gas industry, by-pro- 
duct (‘hi‘mi(‘al industry, and piilvi‘ris(*d coal 
(h'ing should In* intro(lu(’(‘d in an incrt*asing 
incasnrt* fur tlu* propi'i* utilisation of tlu* ditfer- 
rn( Krad(*s of Indian coal. 

'Phi* pru))U‘m of (*<)al consi'rvaiion was ru*xt 
disi’u.s.sisl and a pltsi madi* fur tlu* inti’o- 
ductiuii uf V(‘rti(*al rotation of working, (*n- 
hirci'inent of ('ompU'U* stowing, and for tlu* 
total stoppage of partial grading. Slrt'ss was 
laid on the proi>er utili.sution of the ditTerent 
grade*; of eoal for .spi*<*ine purposi's, and the 
suggi'sHon wa.s made that tlu* Railway Board 
.should utilise iiUVrior grade non-ehoking <‘oals 
hy introducing pulv<‘ri.s(‘d <‘ouI-ilring in loco- 
irto(iv<‘ boih'rs, and thus ri'U'asi* liigh gradi* 
coking and non-coking coals for mon* import- 
ant u.si's. It was ri*comnu*nd('d that, in ord(*r 
to (‘iisurt* inaximum cons(*rvalion of India’s 
limited (‘{'.servi's of coal, th(*ri* should lx* greai- 
<‘r Ht.alc control and intt‘rv(*nilon, and that 
mah)ra(‘ti<H*s .sluaild be .stoppi*d by striei l<‘Kis- 
lation .so that thi* eoal inciu.stry might In* plaeed 
on a sound footing; furllu'r, that the Ct'nlrul 
Govt'rmnt*nt should adopt a National Mineral 
Policil and appoint a t*(‘ntral advisory U*chnical 
body likt* the National Hes(‘ar(*li G.ouneil for 
working out tlu* dt'tails. 

'Phe address (‘onelud(*d by referring to Uu* 
.st*rious laek of (*neourag(*m(*nt on tlu* part of 
tlu* autlmrities in the matU*!* of tc*aehing of 
geology— a subjt'ct of great importance and 
utility. Tlu* atUvntion of tlu* CJovernment and 
University authoritie.s wa.s di'awn to give this 
matt<‘r tlu* eariu'st consideration it deserved, 
and an appeal was made to them to take im- 
mediate steps to improve this unhappy position, 
and to make adcuiuate provision for proper 
training of students so that a larger number of 
qiialined geologists and mining engineers would 
be available for rendering greater and more 
useful service to India. 


* AbHtnw l of Dr. N. N. HlKUlcrjcer.s l*rrsi(lcn(i;il 
AiUlrctss l<> ilu* Srrlion of Geology, hulian Soicnt'c (.-’ou 
grcs.s, N agpur, 1045, 
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SCIENCE NOTES AND NEWS 


The report of tlu‘ I)iiv(*t.or ol tli‘‘ raNlt-ui' 
Institute, Coonocn*, for tht‘ Vi'ar oiu- 

bodios an account of the rt'sults ot routino anti 
research activiti('s. 'riu* Instituli* ha.*: {•ai'ncti 
antirabic treatment ft)i‘ human {latienis aiui fin' 
animals and dt'tails of statistit'al analy.*;!:; oi th«‘ 
numbe*!* of casi's rect.‘ivinK (i*t‘aliiu*nt durinr. 
the year under revii*\v has hei‘n pre.sentt‘d. 
Besides, the Institute lias also earrit*d out on a 
lar^e-scale, routine laboratory examination tt»r 
the benefit of liosjDilal, di.sptaisaries an<l praiii 
tioners. Thi* rt'search work of tlu* ln.‘;tittito 
mainly consisti'd tif investigation in fvabies ainl 
Tropical Kosiuophilia. ’Pin* rt'latitni.ship of tin* 
parasite orijidnally found in tlu* mid-bram:: td 
guineapiM'« experimentally infeett'd witii mine:, 
street virus to tlu* N(*pri bodii'.s has ht-eii in 
vestif^ated and tlu* supT^'.stion has Ihh'U put 
Torward that Noj^ri bodies may r<‘pivseat a 
stage in the life'-cyck* of tin* parasih*. (dinmal 
and laboratory rnulings in eases of d’ropieal 
Eosinophilu sugg(\si ilu* fiossibility of an infe(* 
tion being responsibk* for tlu* syndrome. 

The Nutrition Ih'seareh Baboraiory dunnp. 
the year undc'r I'eview (‘arri(‘d out work on th«‘ 
analysis of foods. Extensive inv<*sligations have 
been carried out on ‘anti-thiamin' factor prt'Sent 
in certain cereals. Tlu* I\vridoxin (vitamin W) 
content of a number of foods has bei'n di*t<'r~ 
mined, using tiie inset't. larva* teelmiipie. 

Works on t*xpc*rimenlul fluorosis and invejdu 
gation into relalitin.slup between di'idal t‘aries 
and Ouorosis have* been (‘onlinu<‘d elinieal and 
field investigation.s on “nuiriti(»nal <liarrh(ru” 
and infantile beribt'ri in (ku'anada hav(* Ium*u 
carri(‘d out. Educational and advi.sory work of 
tl“U' Institute were continued. 

The Thirty-Seventh Annual Report of Uir 
Central Committe<' of tlie PasU'ur In.siituti* As- 
sociation which appt'ars in tlu* latter part of 
the volume under review rt'cortis ilu* stat<‘menl.*; 
of receipt and payments, the manura<‘turing 
and trading accounts, the profit and lo.ss aceounl 
and the balance sheet. 

One of the achievements of the Khandesh 
Cotton-Breeding Scheme, which aims at in- 
creasing the ginning percentage of tlu* prt*va- 
lont cotton strain (kmiwn as darilla), i.s that 
quality yield was procliicc^d. This was po.ssibh* 
by hybridising .Tarila strain with a higher gin- 
ning cotton. The synthetic cultures so obtain- 
ed are in their seventh gcn(‘ratit)n thi.s year. 
Results in the pa.st three years show that ihriu* 
of the above cultures gave 2 to 4 per (*ent. 
more ginning than Jarila, and also app<‘ar<‘d 
to be better yicldcrs. T!u*ir lrit\l on large-sea le 
in different' places is under way. 

An improved strain known as Wagator has 
been recently released by the Cotton -Breeding 
Station, Viramgam, for multiplication and 
spread in the Wagad tract' of over thn'i* lakhs 
acres in Ahmadabad District when* n selu*mc 
for the improved Wagad cotton Ls financed 
jointly by the Indian Central Cotton Commit- 
and the Bombay Department of Agriculture 
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C.l'tiU 

With a iru b‘ t.tbi' adv.Od.iK*- m| fin* pinvi. 
’.uai luatft* lu tl’.r biida- t »d th«' W. nUal (Jnv- 
fn hIImv. < m- ! Hi‘un*d i n ff.rarrh U 
hr ,trfiand«‘d .r. tirbd r p< ! • tif In f ftiy pur* 
pn.-a*:. ni thr i'.iS. lh<- AbtUrdiihlM 

l\hn A ■■‘H ial.i-n !{,«• d»*t idrtf tn .stlirl 

a Ht'*.»*arrh ItrfUiifi «*f luiMlngy a! 

a ct-r.t 111 .dMitU fi.i l.d.lr 

If i:- vjudri tiMnf til. it fill' I PiVri niu«‘Ut 0! 
India havt rou lituird .m niibr.tinil pajud U 
»*xaminr anil m.d.i- j «•< «.ninH-ndat mu.-, irgardini 
tin* luanufact III I- «•! iii.n liUn t \ fta wuum*. in* 
{fu.'.frii'N, '.m b .r ii .upas s mining 

ceinrid, ch* inu .d' , rt» d la- { h.uUnan uf tht 
paiM'l i:. Ml t» 1. M» hta .u-d auuaip. tla* nuin* 
linr:. an* Mi P V M !Vti liuln.^kar 

Mr MulMaoltar .md .Mi K K Hu l.i 

With a V U'V. Ih njrt fiuf: flu imji-.ring ti«** 
maud from Pi o\ mi • and ? .!.«!* ■ f.ti tiainrd 
prr.‘.oim«'l m tk tt'nn.u \ s« hhu i- and Anima] 

lin.-.bandry, tla- ih»vitnin*nl iod»a pjopoSC 
to iiH'i'ea*.** fbr «*vr.tu»p farddo'. a! thr Impe- 
rial VkUmnal V Rr-.rai‘ b hr!dut»' a! I/.dnagin 
with otTri’t hntn Api d PJ*I'» Thr followinn 

('onr.'.i*.'. of ur-tiurfiMU air i Mut* mpl.drd at tie 
lu.'.tdutr; (ft Ponlu V (‘luu',. t*a fnui nunUh?* 
(2) Kann Managri*-, t‘ian*.r tm Purr months; 
(2) Ail\am*rd Anun.d Hinhaudiv (‘tnuHr 
(B month*. 1; (4i A'.'aii latr I Uplotna *»f tlu* In- 
.*;litute ill year.*, s amt f '♦ i Spr{'iali/«*cl Tndninil 
of StmU'llta m Rr*. t‘ai eh Mrllaui^i 

In ctinnertion with pf-t wai drvelopmrill 
plan.*., faeihtie.*. for iiup.uimn *.pi*ri.di.n*d tridn- 
inr. at the Iir.titute r\e.! .md d v- pi opened Pi 
admit ‘24 .‘dudrtd:., P2 foi Aminat Nutidion Re- 
.‘:(‘art*h and P.’ ft»r Poultry Rom as h 

A M inivesaty (Rant*, t 'oiuindtrr. on tht* linW 
auggest»'tl in the Sargent u po| t for pnst-war 
etlueafion m India, ha:, hnn appointed by th€ 
(k»V(*rnment of India 

1’lu* following atudndM of the IniPenul Agrl- 
('Ultund Resenrrh IiPitdute, N«‘W utdhi. have 
h(*c*n awarded the <lipk»mii of the Institute 
( Assoc. I. A. H. I.) after eompletmii in September 
1944 of the tw*o-.v«*ar post-griiduitte course: — 
Agricultural Botany and Ptuni Breeding: 
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J\i’ijatn\ r • li'* ;■ , t ?; H.iiuamiirtlt\ . 

{} v{. (Ilitit ‘ ’ 'l-' ■ ' . lu' a/Zara/ i 'in’iinrJv}/ 

ioul Stci Sr:* ■«. (I \.r..i!a \‘rria Mtiliaha 
i(ao, n-a' ( \!u!‘ !a '. M < I T. It I Sinfiirrtnic 
Jirn'il : Hr in ■ . I i . ; i 1 ' 11 a . . H t I ,iu j - 

laan. i' V' « \.ia', ai tti*‘n », CM (Jtir” 

.‘ihaiu Sn;;!i. u a. «l'iifs( mm* (lUai.c 

IIh’ at i*\ Ms ill*- hiVt' ‘.aU{'iiiin<‘il 

thr cnia.tif nta 'll i*f .* JAi.iMi i*? Ai'.J aaiHural 
MAin’h. \Mtli tl: Alaa t ! ft .\a,j uailtm a! K‘f ■ 

st‘ari*h a-. I'a.irin a. Ih* ChaiiffUitr ff til-' 

I\1y.At>rt' a. \ a «■ I ’i t* adnit , aiul tla* 

raV(‘ftii!' “1 Af'.! ' !dtiu .1 S -.-M taiv and Plan 
final ‘*1 da 1 ' aas.d ( A 'i { ta 1 4ia It HA ‘ , Ilfati-. 

(if thf A) a i tin* Si-« tifn-. t*! thr CniVfiMly and 
Ilfad’. f! Uir Si I turn , ut fh • I )f nartincnl ft 
A}'Mt'idnirt a nti?id>«i'; d'ltf Hoard will (*<»'■ 

nrtlinatf tho n -idt «'l ranttln' anti aKi'icultn 
ral rruraith, and t<« Ui annla’ahdn.v < 11 ’ 
advant’ffi •.« indit;*- l.n“U Iftha* ut prantH’al 

ar.ru'nil tu 0 

I'ht' Naw.d* fl Cfthatlari. l*r»'.nlt'ni <»!' thf 
Ni/.am* - c'fi.it'ti, .n a in» ■. -at*. * to tlio inatM'li 
ral intitini' <‘f tla- Ihtliiahaii P<i:.l (Jraduatt* 
A.'t.'-ntaat Mtn i*t tii*' Sfndv o{ Hoinonnathy. 

(‘M pro:, ftl appi Of lat a ill td th<‘ attt-fnpt t>n tlr 
part ft pnalPiod niotiioal pi .ttd dotiioi to 
undor:.tantl jMialUl utdiofl-; ot modiomo. lln 
saitl; ’*Knt*\% I* dip* o. tho liontara* of all man* 
kind and d o. thr -aorod riut.v nl all mt '*n‘.sto<i 
in tho uoll lit mr. of tlnm follovvmon ttJ aook 

liiiowli'di'i- liont f voi V pou.uihtf Nourod*. d’ho 

vanouN .wr.tfin. tjf niodionii' oontidn somo 

valuahlo tudh and it i t tor mh to invoke’ tho 

lu'Ip of Noif nt f tit Mfi and ot»Uoot Irtith vs'hat- 
ovor th«‘ r.«»nro»*, huiia r*. a poor oonntr.v and 
has a vory larp.«’ p«»piilal»fn One* tif hor 
l{roalo,'.l iiooil . is to find moans of rolud for 

hor admn millions wdhm h r ooonnmio ri‘- 
Kourros ” 


than ono Id-ovinco or States d’lu' C'ommis.siem 
udl ho availahlo to adviso tho C'ontral, Provin- 
oial anil State* ( love'rnnionts on wate'rvvay::. 
nrip.atinn anel na\'i/',al ion prohloms lhron; 4 honl 
tho oonnti’v. It will oondui’t surve'ys anel in* 
vi ,s(n;alJons to soouro planiuHl utilisation, oon- 
In 1 and ropydation of wati’r aiul waterways in 
H't nsultat iein with Provinedal and State* CJovoru- 
molds, d'ho ( 'ommi.ssion will adviso tin* Cdmirt* 
m I < speed id’ prinoipli‘.s novorjuip; watc‘r idp.hts, 
mlor* Provinedal disputi s and’ em Uu* appro- 
priate hasi.s of a/'roomt*nt l)<*tvvoc*n tlu* nartio.s 
in disjiuto. 1! will also advise’ the* C^.’idral 
tdivormnont in i‘oj;ar(l to the s(‘ttlt*nirnt of 
prmrdios as he*twoi‘n vaidous {irojes'ts. 

'The (loViMiuiuv Paidy of the* Indian K(‘S(‘aroli 
Kunei As.’iooiat ion, at its annual m(‘i*tinK, n{)-* 
j»rov<‘ei a prop.ramnio for modioal rosi'aroh ^ for 
P.Mi’t— hi, as drawn up hy its Sedontillo Advisory 
lioard. ami sanidionod Hu* oonlimiation of 
da re’soaroh sedu'uu's I’ost.iuK about Ks. OV:; laklis 
and I’ourtoon now sediome’s ostimate*d to oosl 
ovor Iks. tipona. 

A olinic’al resse'aroh unit is bednn s(‘i up at 
tJio d'ata M<*inoriai Hospital, Bombay, and a 
(dinie’al Itesse'aredi Advisory (’ommittoo will 
.smu’lly hi* appoiidoel to draw up a projL^rainnu* 
for e’lmie’al re'soaroh in India. 

d’ho ( iove’rnuu'ut of Madras have* subsidises! 
a sob* me* for the* jnve‘.stiMatJon hy the* Indian 
Instilnh* eif Se’ionoe*. Hannalore*, e»f the* me*ohan» 
ism of the* mie’robiolodioal ieirmation eif sulphur 
in Kona, Ki.stna Distriot. 

MAGNETIC NOTIiS 

IViay,ne*lio e-onditions during Marcdi 1945 ve*ro 
.sdinhdy moro di,sl,ni*be*el than in the* prt'vienis 
month, d’he'n* wort* 17 e/aied dttys, elays of 
.‘f/ip/d disturhanoe*, and 2 days of mndvrato dis- 
turbane'e*, as against 10 (piiot days, 20 days of 
slight disturhanoe* and 1 elay of rnode'raU* dis- 
lurlianoe* during, the* stunt* memlh last yt'tir. 

d'ho <tuit*t.t*si day during Uu* ttionth w.as the* 
22nd anti the* they of tlu* large'st dishirhanoo the* 
2Hth. 

ddu* iiuhvielual dti.ys during (ho month wt*ri* 
ola.ssiiU*el ns shown boleiwp ^ 


A reunmdtoo o; to ho appointod to tulvii.e* th<* 
(lovornmont of hulia em the* s({*ps to Ih* takon 
to o^.tahh^!l tho manufiioture* of ponie’ilhn. 
d'his \\ a.u ono tif tho doruaons takon at tlu* 
Kighth Mooting <if tho Ciovorning Hoely eif tho 
Pounotl of Soiontulo and Indu.’drial Uos<*arol;, 
holti on fVlaroh Uh the* Hon. Sir Arde‘shir Dalai, 
Me*inhe‘r far Planning aiul l)<*volopme*nt, pre*- 
siding. 
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Hisliuht'd days 
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I H. 7.0. 10. 12, 17-10 fi.tgS. 11. 12. 14 10. 
21 -22, 25, 20 and 21 20,24 27 and 20 


20 and 2H 


ddu* Ciovt*rnmonl of India havo dot*i<lt‘d to 
set up a Cemlrul Watt*r\vay.s, Irrigtition and 
Navigation (dmimission, a C'ontral Faol-lhuling, 
Planning and C’o-ordinating Organi.sation whioh 
will (‘xanune tht* polt*nUaliUt‘s of Itulia’.s rivers 
and a.ssi.sl in the* ro»or<iinatt*d and miiltipurpo.se 
development of rivers pa.s.sing through mort* 

atW'iil Pnnttd ui Tim Hiintffiilor** Pruas, HnniiAloi*^ Cie,v, 
*0 Op. A, OovintLi Rtut, M.A., Pli.D. fut* T 


No magntdie stoians occurred during Hit' 
months eif March in 1944 and 1945. 

ddu* nu*an eharae'te*r hgiire for Iht* montln of 
Mai’cli 1945 was 0*52 as against 0’71 for 
March 1944. 

M. PANDURANOA RaO. 

Q. Sr»niva«n Rna. Rupnnntontlnnt and .y 
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SCIENCE AND INDUSTRY IN U.S.A., U-K. AND CANADA**' 


A IMOHT \hv nvHi 
^ nnwhixMi ll.K, 


tiling tliai wt‘ rt'alised on 
wufi ttiat the Universitit‘.s 
wer<‘ d(*vothiM them.M'lves entirely to tho.st* 
line.H of work whieh wen* of dir<*et int(‘r<‘Ht to 
the war efTtirt, As a inatter <if fact, lui t<‘nch- 


ing work, in the usual 
earri(*d nil Iti any <»f the 
Scienct*, only such suhjt‘ets 
which t*it)ier pn*pan*d tlu* 
armed .service's or wt*rt* of 
ti<»i in cimtwvium with the 
the learned Professtn’.s, 
practical science men or 


sense, was being 
Arts facultie.s. In 
W(*re being taught 
candidat<‘,s for the . 
immediate appHca- 
vviu* effort, atid all 
whether they wer(' 
mathematicians, were 


engaged in scientihe war work, Tho.se who 
w(*re ruit working in ttie lalwratorie.s were 
(*ngag<‘d in interpreting, c-or relating or .sluti.s- 
tically examining the data collected l)y c'xpc'ri- 
mental workers and analysing them with a 
view to arrive at ctjrrtct inUu'pretation of tlie 
rt'suU.s in furtherance of the war effort. We 
were often C|Uesfioned by people, who wislu'd 
to know something alnait India, as to why the 
seientists in India d<*voted less attention to 
practical applications and wt're much more 
interested In the thi'orelirid sciences like math<'- 
maticH, mathematical physie.s and astronomy. 
My friend, Prr^fe.ssor Kaha, was que.stioned as 
to why he interc^sted himself more in the heat 
of the stars rather than in the manufacture of 
thermometers and thermcH’ouples to measure 
heat, They asked us why, when we had an 
eminent Nobel pri*/,e winner amongst us. 
who had worked all along in optics, we could 
not manufacture either a lens or a prism. 
How was it, they argued, that while two of 
us were Fellcjws of the Royal S()cic‘ty and 
specialists in Magnetism, we dould not produce 
electrical machinery or even a permanent 
magnet. These were significant questions 
which shewed the trend of the present-day 
scientific thought in Great Britain. 

The danger whieh constantly menaced life 
and work in England during all these years of 


* Extracts from an address delivered by Sir Shanll 
Swarup Bhatnagar at the Central India (bnUre of the 

Institute of Engineers (India), on Thur.nday, the 2i)th 
March 1945. The HonMde Sir Ardeshlr Dalai, Mem- 
ber for IManning and Development, Government of 
Ipdia, presided. 


bombing and the- V-weapons did not frighten 
away tlu* spirit of science from that country. 
On tlie otJu*r liand, it gave the .scientist a new 
courage, as a rt'suU of which England has now 
to her eredit sotne mo.st outstanding discove- 
ries which wtM'e aclutwed during this period of 
travail. As cxample.s, I may ju.st mention 
that the medicinal use of Penicillin was dev- 
(‘lotK'd in that country during this war and 
the actual pilot plant procedure was worked 
out during tlu* worst days of the battle of 
Britain, the radio location and the Radar— the 
instrument l)y which enemy planc.s are locat- 
(*d by mcsm.s of .sliort radio wav(*s—were simi- 
larly d(W(*lop('d under conditions of great diJdl- 
culty. At least one plastic material which is 
airtauly playing a very important part was dis- 
co v<q*cd in England during the war. Thi.s 
plastic callt'd Polyethylene, has been obtained 
from the organic gas, ethylene, by linking to- 
gether the simi)Ie ethylene molecule consisting 
of one carbon and two hydrogen atoms into 
giant groups of 2,000 or more molecules under 
('xtrerne pressure at high temperature, 'fbis 
retnurkable resin is flexible and tough and has 
mo.st (extraordinary electrical properties, whieh 
Ih'd their chief uses in high rrequen(*y electri- 
(ul equipment where it combines negligible 
lK)wcr lc)s.s with ability to withstand extremes 
of temperature. In fact, it can be said that 
but for the discovery of this synthetic plastic 
during the war, it would have been impossible 
to make any real headway with the manufac- 
ture of Radar equipment for the radio location 
of aeroplanes. It is a common belief that the 
Battle of Britain was won by the Physicist 
through the discovery of Radar. It would be 
(equally true to say tiiat the Chemists have not 
been far behind, for, by making this synthetic 
plastic material available they made the 
manufacture of Radar equipment possible. 

England has taken vast strides in scientlilc 
research; this goes greatly to the eredit of 
British ingenuity and skill in science. But 
there is one shortcoming in England which 
one irresistibly notices in comparison with 
America. The trouble with England is that 
Industry in that country is. not yet research 
or technically minded, to the same extent as 
it is in America and thus large-scale processr 
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ing in England- lags behind pur.e scientific 
work. It can, perhaps, be freely admitted 
that while some of the most important dis- 
coveries mentioned above like Penicillin, poly- 
ethylene, radar, etc., originated in England, 
they had to go to America for immediate 
large-scale production. The U.S.A. scientists 
and technicians have perfected to a high 
degree of efficiency that process of intimate 
co-ordination between science and industry 
which is so essential for any large-scale 
production. 

We noticed in England that the Industrial 
laboratories and the laboratories of the Facto- 
ries, which are engaged on war work, were 
gradually being remodelled on the liberal 
scale which is the feature of American re- 
search organisations. Large as well as small 
firms are becoming research-minded and they 
are employing , research Chemists and Physi- 
cists to produce new and better things. The 
scientific workers in U.K. in4ustries were now 
busy devising methods by which it may be 
possible to put discoveries made in the labora- 
tory on a large-scale production within a 
reasonable time. 

Of the great many discoveries made during 
the war-time, I have to restrict' myself to 
describing only a few of. the more important 
ones. Amongst the most notable American 
achievements in Metallurgy and Chemistry 
may be mentioned : 

(1) Manufacture of Aluminium from clay 

and the development of new Magne- 
sium-Aluminium alloys. 

(2) Advances in Magnesium technology, 

particularly the process of recovery 
of magnesium from sea-water. 

(3) Development of a method of continuous 

pouring of an ingot of aluminium up 
. to any desired size, which has made 
practicable the continuous rolling of. 
aluminium on a large scale. 

(4) Making of a new National Emergency 

steel (N.E. steels) whose main charac- 
teristics are lean alloy contents, and 
better tempering by quenching in oil 
or salt-baths.* 

(5) Development of high temperature- 

resistant steels which are used in 
super-chargers, gas turbines, jet pro- 
pulsion devices. 

(6) Gas turbines, which when fully develop- 

ed, will displace both large diesel 
units and small steam turbines. 

<7) Centrifugal casting of metals by means 
of which alloys can be made in hon- 
forgeable and non-machinable grades. 

(8) Powder metallurgy. 

(9) Sintered carbide tools. 

(10) Plastic bonding of metals. 

(11) New electrolytic tin plating process 

which replaces the old dipping method. 

One of the most interesting developments 
in the chemical field is the growth of the 
British war-time sulphuric acid industry. The 
process of making sulphuric acid from gypsum 
derives its main importance from the fact that 
a Portland cement is produced as a byproduct. 
This method has enabled the United Kingdom 
to increase its acid production to the extent 
of double of pre-war output. The large 
(quantity of cement produced in this process 


has resulted in considerable reduction in the. 
cost of sulphuric acid. 

Penicillin furnishes an example of a product 
discovered by two English workers, Fleming 
and Florey, w^hich could not be developed into 
large-scale method until America took up its 
production. In hardly two years’ time the 
manufacture has now reached a figure such 
that the drug is freely available for all war 
needs and in somewhat restricted manner for 
civilian use also. Side by side with in- 
crease in production, the price has been reduc- 
ed to less than a quarter of 1943 figure. It is 
interesting to note that there is one single 
plant in America which is preparing some- 
thing like 90 per cent, of the world’s produc- 
tion of this drug, the rest 10 per cent, being 
made' in 26 small factories in America, Canada, 
England and Russia. 

I have already mentioned some features of 
the progress in the technique of metallurgy. 
The new method for the manufacture of alu- 
minium from clay has changed the face of 
aluminium industry. Similarly the process of 
reclaiming, magnesium from sea water marks 
a revolutionary change .in the metallurgy of this 
material. The cheap production of magnesium 
by this new method has led to some remark- 
able developments in the alloys of this metal 
with aluminium. Some of these new alloys 
have a tensile strength comparable with that 
of steel and this fact together with their light- 
ness has led to their extensive use in aircraft 
construction. The production of the alloys of 
magnesium and aluminium has been put on 
new lines which promise to be of great interest 
to the metal kingdom. 

Synthetic rubber is another industry entirely 
developed during the war. Several, methods of 
making synthetic rubber and. rubber -like resins 
from coal are in active utilization. The fact 
that wie are short of natural rubber makes 
these discoveries of the greatest value. I do 
not suggest that synthetic rubber has sealed 
the future of natural rubber or that the allied 
armies need not win back the rubber fields 
from the enemy hands. What’I wish to say is 
that there will be sufficient synthetic material 
available for supplying every requirement in 
wffiich rubber is used, even if the natural 
sources are not available for sometime. We 
saw many factories and several laboratories 
where further developments were being made 
on a big scale. 

One of the most significant laboratory 
achievements of the recent times is the suc- 
cess in the replacement of certain carbon 
atoms in the molecule of some resins by those 
of silicon. Silicon most abundantly occurs in 
combination with oxygen as sand and an 
organic compound of silicon has been made 
use of to replace carbon from the usual type 
of substances used in making plastics, 
new resin called silicone has been found to 
have some remarkable properties. Used as an 
insulating varnish, it bids fair to revolutionise 
the electrical industry. Merely treating the 
surface of cotton, paper or glass with it, leaves 
a water-repellent film which can withstand 
washing, dry-cleaning and considerable abra- 
sion. Ceramic insulators treated with this 
varnish are used in aircraft radios as they 
are not made conducting by the disposition of 
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No. I 

Mai/ 

moisturi' <>n thi‘in. Si!ic‘ojn‘ <nlK stay nuit? 
t’vc'ii .'it ViS’v luw t(snpt‘raturf and aia* still 
usabii‘ ujvtn MH\ tn 5(Hr- V, Madn into rubbnr- 
likt' inatts’ials, sili(‘on«*s arr proving v.duahlt* 
as in supri'fharpjs's and snaJ'rhlipJds. \vlu*r‘.‘ 
thcsr htsd icsistaiua* onahlrs tlusn to porforiu 
lieavy fluty uiulrr winch other inatts'ials break 
dowii. In’sulatinp. and heat'i'csistiin* pi*npf*rtU‘S 
of this resin ar<* lurJus* than thesi* of other 
known la sins, and as ‘ neb d is hound to play 
a very iiupfuiant part in tin* Kltsdiacsd Indus- 
try ftlr making water proof insulalinr; inatf*rial 
wiiieli ean opt*ratt* eoetimunisly at hi^h tt‘in- 
peraturt‘s for lonn periods. 'Dus has already 
led to f’onsi<lerabl(‘ rulut'tion in the size of 
el(H‘trieal inotfirs and r.enerattirs. 'Phe (General 
EU'ctrie ('o.* SehiUHieily, U.S.A.. has evolvfsl 
anollus' int(‘restiin‘ niatt'rial of this very typt'. 
This rc'sin has tin* atUUlional virtue of being 
lighttT than wat(’i\ and so it is tlnding import- 
ant uses by tht‘ Navy. Heeause of its resistanei' 
to lusit and moist urt* it will lu* a gri'at assid, 
not only to the tdtHdrieal industry in general 
Inil also to tlu‘ water-prtadlng industry. 

Plasties in Am- riea havt* ftiund in the 
shape of lovidy eoUmrful jewelU'ry. Thi‘ taud- 
hangt'r in gretm is madi' from a plastie n'sin. 
It is flexihka light in Wfsgld. lUs in tin* ward- 
rob.' (pdlf' easily arul is availahU' in a variety 
of bf*auti fid fiastel colours. Tlu' tuTk- 

lat’f' has plastic' hf'ads with irifle.seent plastic- 
paints. Tiiert' is some ot)u*r jc'wellrry, too, 
with j)ln.stir emeralds and rubies which may 
ont‘ day bt‘ as gocul as tin* natural stoiu's. The 
colourful ladies* handbag is again a plastic 
product. Another v<‘ry important thing, which 
probal ly many hav(' noticed, is a Clievrolct 
car gear-\vht*el. It is as tf.ugh as tliat madt' 
of sti'c'l l)ut ha.s th<‘ valuable* (piality that it 
do‘S not mak(* nois<*s which .* tcs'l gears do. 
An idf'n of the* extc'nt to which machine' and 
othi'r parts arc* being madt' from plasties can 
b(' gatht'red from tlu* fact that an aeroplane 
to-day has over parts made of plasties 

and a battlt'.ship ovtn* ritkOOO. 

I shall only make a pa.ssing reference to the 
unbunstable containers and jettison tanks. It 
may be knowm to somt* of you that one of the 
things which we di<l t'arly during the war was 
the production of unhur.stahh' eontaiiu'rs and 
jettison tanks. Thest* wt*rt» madt* from cloth, 
jute and plasties. These* w(*re t<*si(*d and found 
to be good by the army in st'vc'ral trials. As a 
matter of fac't they w«*re so good tliat a Pritlsh 
lh*m in Calcutta was Interested in their manu- 
facture in thi.s country. Wlu*n Cah’ulta b(‘cam(' 
a danger zone this sehemt' was abandoned. 
That tank, wddc'h stands vertically, Is a 
60-gallon tank prepai'f'd by us. The.se wc're 
shown to the Engineer-in-Chief in India and 
to the E.A.F. who were deeply interested and 
desired that tlu'se should be developed on a 
large scale. Unfortunately, owing to our 
handicap in putting things on a large scale and 
also on account of the fact that, as far as 
England was concerned, jute was not available 
there, this work could not be developed fur- 
ther, The production was later put on a 
large scale in America and large quantities 
were manufactured to drop supplies from air. 

I should not at this stage omit to mention 
that the co-operation of the Engineer and the 
laboratory worker is of the utmost importance, 


.'lud they siiouUi work shouldc'r-to-shoulder. In 
America \ve found that the Knginec'rs and tlu' 
C'liemists wen* closely linkt'd together and 
thoy worked together in prrh'ct harmony. Un- 
k'ss this combination takes place here and we 
learn the valiu* of scii ntillc (‘ollaboration, it 
will not la* lujs.sildi' foi- us to make any real 
progiH'.ss in inclustrial dc'velopment or even in 
tlu' realm of .scit'ntihe inventions, bc'cause how- 
sot'vi'r good an inv(‘ntion may lx?, the public 
get iuteri*.sje<i in it only wht'n it linds applica- 
tion in tlu' things which they know and (Ind 
u.si'ful. 

Anotlu'r (U'velopmt’nl wliich impressed us 
very niueli was tlu* large-scale industrial pro- 
duction of ('k'ctrical equipment. When 1 went 
to England 1 was iindc'i* the impre.ssion that so 
far as the* hydroi'Iectric* developments were con- 
et'nu'd, Ck'rrnany, Norway and America were, 
.so far as the liydroelecTrie developments were 
eonet'riu'ci, th.* last word on the subject, and 
\\k' found it difhcult to bc'lieve that even 
durin/f the war England had developed a very 
strong indu.stry. We noticed at the Metropoli- 
tan Vickers and the Eng]i.sh Electric Co. that 
very large-sizi'd power plants were being 
eonstrueted. 

A.s an ('xample of things to come, 1 would 
like to draw the attention of my audience hero 
to the lU'w po.st-war Foi'd ear. Those who 
are now getting indu.strially inclined with res- 
pect to tlie nKinufactuia* of cars in this country 
may takt* a pt'i'p in the future so that they 
may not lag brliind in this new industry. 
Plasti(‘ slu'ets employed in the fabrication of 
tlu' body of the cur are made from material 
of which wt' have been very proud of in our 
luboratorii's of the Council of Seientillc and 
Industrial Fi(‘S('arch, namely, jute or canvas 
cloth and plastic. Pressed in moulds the 
mab'rial can be* made* ■ to take any shape so 
that th(' ear sliould be given a streamlined or 
any other shape. This is the car which is 
going to be put on tlie .markc'l as soon as the 
war is over. 

America ha.s got a great many laboratories 
with the most up-to-date equipment in appa- 
ratus and facilities. In fact, the equipment of 
American lai)oratories luis been a distinguish- 
ing feature of that country for many years. 
Among the most notable of these, I may men- 
tion the H.C.A. laboratories in Princeton, IJiie 
Pell Telephone Laboratories in Summit, the 
Chemical and Engineering and the Technical 
and Scientifle Laboratories of the North-West- 
('rn University at Evan.ston, the Geophysical 
Laboratories of the Gulf Research Co., which 
have contributed more to the material wealth 
of America through oil than any other re- 
search organisation, the Shell Development 
Company witii its new plasties laboratory and 
the Standard Oil Co. T.aboratories where fluid 
catalysts arc us('d for purposes of cracking 
and polymerisation. 

We also visited various other scientihe 
organisation.s and laboratories, such as the 
Massachusetts Institute of Technology, the 
Mellon Research Institute, the Batclle Memorial 
Research I.aboratory, the privately owned Uni- 
versities, the State-run departments such as 
the O.S.R.D., and the State Universities of 
America. A new feature of the American 
laboratory building practice is that the ipsidc 
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space is now provided with removable walls 
which enable room space to be altered at will. 
In the new R.C.A. Laboratory, and the new 
Bell .Telephone laboratory on Murray Hill near 
New York, one could convert a laboratory room 
into any size according to requirements within 
a few minutes. As a demonstration of quick 
practice we were shown conversion of a 
room in about ten minutes into something 
substantially different. 

America is the one country in the world 
which could be said to have solved the prob- 
lem of poverty and it struck us as a wonderful 
thing that we did not come across a single 
badly dressed man. I was, perhaps, the 
second worst dressed man in America — the 
pride of first place going to another member 
of our delegation. We found even the work- 
ing class well dressed, cheerful and happy. 
The labour is held there in high regard and is 
not branded or looked down upon as inferior. 
This is the kind of spirit which has made 
the Americans a great nation. 

I must not forget to say that, as far as agri- 
culture is concerned, America is really sup- 
reme. All the agriculture there is being done 
by power.. The farmer is an educated man and 
he knows the practical value of fertilisers, 
rotation of crops, insecticides, grading, market- 
ing, etc., in fact, of all those things which, for 
us in India, exist only in text-books and 
nowhere in practice. 

In America the natural resources of the 
country have been fully harnessed and that 
country should serve as a model to all coun- 
tries of the world for development of power 
and its utilisation in automatised industries. 
Two most notable examples of this are the 
Boulder Dam and the Tennesse Valley project. 
A few facts about the Boulder Dam may be 
interesting here. The Boulder Dam is built 
across the Colorado river which rises in the 
rocky mountains and rolls for . 1,700 miles 
through the South-Western States to its mouth 
in the 'Gulf of California. This river drains a 
rugged mountain and desert region covering 
about 2,44,000 sq. miles, which is roughly one- 
twelfth of the total area of the country. Like 
many rivers in India, it has alternated in a 
vicious cycle of flood and draught, wiping out 
millions of acres of crop some years and 
abandoning them to the scorching sun in 
others. To hundreds of thousands of people 
who lived directly under its threat this trea- 
cherous river was for a long time a symbol 
of the God of Destruction. It was in 1928 that 
the United States Government resolved to har- 
ness the aid of science to put this river in its 
proper course and the Congress authorised the 
project for the construction of a dam of colos- 
sr.l dimensions astride the Black Canyon 
where the Colorado river constitutes a boun- 
dary between the States of Arizona and Avada. 
The chief object of these engineering opera- 
tions was to first control the floods and to 
build a reservoir of water for domestic use 
and irrigation and to generate power at low 
cost. The work was completed within five 
years, between 1930-1935, two years ahead of 
the scheduled time. The total cost was 165 
million dollars. Some of the remarkable fea- 
tures of the project were : Construction of 


four immense bunds through the Canyon walls, 
divrarting the river from its course, building 
two huge coffer dams, blasting out the dam 
site and fabricating the dam and power plant 
in solid blocks of concrete. In this operation 
they used 4,40,000 cubic yards of masonry; 
50 lac barrels of cement; 80 lac tons of sand, 
gravel and cobblestones; .6 crore 30 lacs tons 
of structural and reinforcing steel; 2 crore 
10 lacs pounds of gates and walls; and 840 
miles of pipe. 

To-day, the Boulder Dam stands as one of 
the greatest feats of engineering and a monu- 
ment of the vision of the United States of 
America. Towering 726 feet above the river 
bed, stretching 1,240 feet from the water wall, 
measuring 660 feet at its base, it runs the 
world’s’ highest tank. During the eight years 
of its existence Boulder Dam has altered the 
face and made the fortunes of the South-West- 
ern States in the U.S.A. It irrigates 20 lacs 
of acres of farm land in South California, 
Arizona and Avada. The power plant pro- 
duces 30 lac kW of cheap power which has 
lit dozens of cities and brought comfort and 
prosperity to large areas in that locality. 
Similar and more important developments have 
been made in the well-known T.V.A. regions. 

• Coming to Canada we felt that this great 
dominion of British Empire shares with America 
the feeling that once science and technology 
are properly developed, poverty will vanish by 
itself. As a matter of practical example, the 
Canadian Government have brought into being 
under the National Research Council of Canada^ 
an organisation called the Research Enter- 
prises, Ltd., whose function is to develop on 
a large scale the discoveries that have been 
made by the Council during the war. The 
motto of this organisation is "‘What is difficult 
we do just now. What is impossible we take 
sometime to do.” Within the last four years 
the Canadians have done wonderfully well in 
every phase of activity. In a nutshell, Canada 
is trying to follow in the footsteps of America. 
The feeling in that country is that politics 
ought to be relegated to a minor position and 
more attention should be paid to develop- 
ments. This may or may not apply equally 
vigorously to India; there is no doubt that 
science has never been tried by the people or 
by the Government on a large enough scale to 
banish poverty from this land. 

Finally, I must say that in America we found 
a great deal of desire on the part of Ameri- 
cans to develop weaker nations and that desire 
is equally shared in Great Britain and the 
recent announcement of Lord Nuffield with 
respect to motor car industry in India may be 
cited as an example. The U.S.A. have already 
invited a large number of Chinese students to 
that country and have awarded scholarships 
to train them as scientists and technicians to 
take up the problem of industrial development 
of China. A complete programme of Chinese 
development, if catalogued, will run up to 
some 550 pages. Unless we plan and develop 
in a really big way both in agriculture and 
industry, there is no future for us, and we 
shall never be able to have our proper place 
in the comity of nations. 
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TIME. SPACE AND THE MENTAL MACHINE 

Phoj-. W HlUlHll xno, DM., M.A. (Oxoil.), i-'.N.I. 
{l>v}Hirtiuvnt t»f VliicCiuht^iy. Kins; (iroryo's Med'nuil C()Ury{\ LurJnnao) 
I ftJi' puhlifatiiiii on Maroh 2, n)‘ir> [ 


S OMK y<‘ar.s a‘’o as a r« .Milt ul putting, tn^r 
tlu'i' a lai'K** nunibtT of rt-Milts i»btaiiH*ci 
by in«‘ through xtinmlatun* braduy, ht‘art,s willi 
adr(‘nalirjo I {ii.Nt’u\a‘rr(i a nt*u law <if natiu'al 
.sliinul.'it ion wljioh ri.uis a:* follows. “In liv- 
.strnrtui'rs thrir natiual .stinmlation at-oord- 
iuK b) its sti'ony.tb ransos a ooritsspondinK d(*v 
t'lopintait of onri'iiy whirh roinain.s in 

bt‘inf; an<l tbon di.ssjpafos aftt-r the stiniulant. 
lias <'t*as<*d to at’!,’‘* Hut, a(tor discovta'ing 
that law as tho rtssult t>f stnnulatinn living 
slriK'turos. 1 ftaiiui that luy mobir car and 
bir.v^’b‘ obeyt'd it. So di» all c»thor inaniinat(‘ 
.structures which move (ju tlu* face of llii.s 
earth as tia' ns.ult of unia’es:.tHl forcts And 
sinc(* tlc'se inanuuate objects obey this law 
bccaust* td frudion, 1 deduced that liviuM 
structures obeyed it likewise 'That is t<» say, 
the natural stiuudation of hvuin tissiuss e,ives 
ris(‘ to inert nsrd jnov<*inents of slnudurt's witii 
.surfac<,‘s.’‘ 

'rids law <’an be vt*rid<*d pbysioIoMi<’aUy by 
thi‘ m)n«“physi<ilonist thrmbdi his vision, lit* 
alreaily takes it for granted lliat the energy 
devclopt'd within him as a stsisalion has .some 
accordance with the strength of tlu' stimulant, 
wdneh i.s hnht, He probably knows that the 
ciruana d<*i)en<is on the capai'ily of tlu* .sen.sa- 
lion-enerKy developed thendiy tlrst to r<*rnain 
in being aft<*r the stimulant has etsustsl to a<*t. 
Th(*rt*after it dissiputi's. To vt‘rif.v tlie law 
with a motor eiir oiu* .simply puts th<‘ ‘pheno- 
mena' of motorinp, into tlu' terminology of 
physiology.'^ 

Now it is typical of the rciu'tion of a living 
tissue to stimulation that thi' ciu'rgy of dis- 
cliarge is ont of all pi’oporliim to tiu‘ <‘ncrgy 
used m .stimulation, 'rids ‘property’, it may hi' 
observed, is po.sse.ssed by motor cans wlu'ndn 
lht‘ tmergy of .stimulation, as pres.sure on the 
ucceh»rator pedal, is out of all proportion to 
tlic energy dischargt* or momentum thereby 
developed by tht‘ ear. Tlus’i* is, thereforts no 
question of the stimulating agent supplying 
energy by its own oxidation. Moreover, .sodium 
chloride is a stimulating agtsild and it is 
certainly not combustibU' even by living tis- 
sues. I havt* eor'.secpumtly to st‘<*k s<‘lf-propel- 
led boditss a.s the units whieh movt‘ faster 
when living tis.sues an' .stimulated to ineren.sed 
activity, or increu.sed capacity for function. 

So far as the agtaicy of propulsion is concern- 
ed, 1 have got <iown to structurtss at tlu‘ most 
of the si/.e of a colloidal jjart ieU‘, and that ruk's 
out all orgaid.scd propulsive agents .such as lla- 
gdla, etc. In fact, otie is only left with .surface 
tension, th<‘ probabU' sourc<‘ of movement of 
the amcx'ba. This is a perfectly feasible agent 
of propulsion, and to utilise it we require units 
whieh can oxidise foodstuffs, and in doing so, 
give rise to metabolic products which can alter 
surface tension. It is further feasible that 
Nature should have evolved a unit which pi'O- 
duced two classes of metabolic products. The 
one class should ooze out over the unit’s front 
half and lower surface tension, the other class 
should ooze out over the posterior half and 
raise it. 

‘VV'hen I first discovered that friction is con- 


ivrncd willi naluriil slimulation tlien, in vi(‘w 
‘h lht‘ {jv< !*wlu‘lming (widcuici* tliat (‘olloids 
liav(* dt'leriuining i*oIi\s in ('xihtatiun procc's.se.s, 

1 .sought in tlu‘ m<»\’cmcnl of coltuidal i)article.s, 
bc-fau.‘'c Ukw have .surfaces, the .source of that 
friction.-^ C‘on.sidt‘rmg also that there' is law 
and oi'dt'f in a healing lusirt in that it r('gu- 
lai'ly undergoi'S .a (•ycl(‘ of operations com- 
pri.sed of t'onl rai't ion, labaxation, and rest, 

1 vi.suali.setl sonu'thing eonasponding to this 
in inoveinenls. I, tiKsad’ore, suggessted that 
th(‘.S(‘ colloids had rt‘g.ulatrd muvt'nu'nls corrc's- 
ponding to thu.si' of a body of tro()))s perform- 
ing drill (?n a barraek scpiart', as opposc*d t(» 
tilt' ‘Brownian' movinnenls of a crowd dis])ort- 
ing ilsi'ir ovi‘r l.lie same ari'a.-' 

'I'o rt'gulali' thes(' movt'mi'nls, however, re- 
<iuiri‘s .something of th(‘ nature' of a cemimand- 
ing foree* 1() (siforee the re'gulating. One re- 
((uiresi also .sonu'ihi!n»' (‘orre'sponding to change 
of direction to t‘xplain automations of stale 
eorrt'spondin/' with alternation of contraction 
and i*t‘laxat ion. Hut it was also the case tliat 
a clurngt' of dirt'ction, provided movements 
w(‘rt‘ in straight lines, rt'cjuired still anotlu'r 
fortao to changi‘ tlu' dirt'ction. On the olhta* 
hand, if liu'rt' wert' not changi's of dirt'ction, 
Uu‘ .si'tting up of a high state of functional 
capacity, as sucli movt'ments in one part of a 
ni'rvt', say, .vhouUl automatically be succeeded 
by a lo.ss of functional capacity in tiiat pai't, 
and such is delinilely not iht' ca.se. IVIt)reover, 
tlu' r<‘sirit‘tion of travt‘1 of tlu'st' moving ele- 
ments eannot be brought about by walled boun- 
daries, ht'caust' a .singlt' ('t)llision bc'tween 
moving parlick's in such u conbnt'd space 
would t'vt'ntuaJly conft'r on living matter tht' 
prt>pt'rtit'S of a gas. Motion in tirbils, thus, 
t'lnt'rges by (‘xelusion as tht' nature of thest' 
rt'gulnted, rt'stricU'd movements. 

Having deduts'd tliat, ont' (‘an .straightway 
consider wludlu'r Hit' eont'lusion is probable, 
and I considt'r tliat tlu' answt'r to this is yes. 
At any ralt', it st't'ins to mt' mort' likely that 
Nature has a fundamt'f’lal plan of (‘onstruction 
than .si'vrral. Biologi.sts, howtwt'r, have no 
more suspt'clt'd that living matlt'r is built up 
on the lint's of the solar .sysitan any mon* than 
|)h.Y.si(‘i.sls and clu'mists originally suspt'cted 
that tht' atom was. Yet, su(*h a .structure i.s 
lilt' only ^bat can su;>i))y an answer to 

that obedience of living tissues to Burridgi‘*s 
Law. Tht' pi’otoplasmic atom is one whert' tht' 
.satrllitt's movt' in a medium subjetding Iht'm 
to friction, and Nature conft'rred wluit wt' 
term lift' on that sysU'm when the salt'llites 
were made st'lf-propt'llecl. 

We have next to observe that a self-projjeUed 
circular bod.y subjected to friction will not 
keep its orbit, bt'cause the outer edge' will 
move faster than the inner and the difYerenc.es 
of friction will provide a rotational force. In 
turn, this will change the direction of propul- 
sion, and so thc' satellite will move out of its 
orbit. Thc actual form of salellitt? that would 
tend to keep its orbit in a frictional medium, 
I leave to the mathematicians to work out. 
For the present it sufTlccs to rule out circular 
bodies because that rules out colloidal parti- 
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cles as the satellites. But, as already men- 
tioned, the evidence that colloids have deter- 
mining roles, in excitation processes is over- 
whelming. I, therefore, assign to a charged 
colloidal aggregate the functions of a nucleus. 

. A colloidal aggregate is capable of reacting 
in two ways to wrhat physiologists would term 
a change of environment and v/hat the physi- 
cal chemist will term a change in the compo- 
sition of the dispersing phase; it can react 
either through adsorption phenomena or 
through changes of colloidal aggregation, or, 
and more probably, by both. In my book. 
Excitability,^ I have summed up an abundance 
of evidence that living tissues do react to an 
environmental change in such manners as had 
the marks of an absorption rsaction and a 
change of aggregation, respectively. "My find- 
ings further indicated that changes of colloidal 
aggregation and adsorption reactions were 
the sources of energy for the excitation pro- 
cesses of living structures. There was, how- 
ever, a significant difference following on 
change of the composition of the dispersing 
phase in vivo and a change in vitro in that 
with the former there were marked changes 
in the energy manifestations of the system. 
An orbital system explains those differences. 

According to other w^ork done by me, cal- 
cium is the exciting agent of the cardiac excit- 
ing apparatus; also, when it does excite; it 
exercises a coagulative change in the colloids 
concerned in excitation processes.^ Earlier 
work by Macdonald,'' however, showed that 
these colloids have abundance of potassium 
salts adsorbed on them, and that the shedding 
of these potassium salts into the dispersing 
phase automatically causes re-dispersion of 
the colloidal aggregates. That is to say, 
the nucleus of the living solar system is 
capable of undergoing alternations of neutral- 
isation and re-charging. At the same time it 
should be observed that calcium does not ap- 
pear to be the neutralising agent in all excit- 
able tissues. • Nicotine is the agent which 
reveals where calcium acts as the neutraliser, 
and it provides the evidence that something 
other than calcium neutralises in the nerve 
trunk. 1 

Neutralisation of the nucleus of this physio- 
logical atom will be followed by disruption of 
that particular atom, the satellites of which 
will fly off in aH directions, and, since they 
hold charges opposite in sign to the nuclei, 
they can be expected to be drawn towards and 
* exert a neutralising action on neighbouring 
nuclei. That is to say, all neighbouring sys- 
tems should undergo, neutralisation and dis- 
ruption. This is another way of stating that 
an excitation should be conveyed in all direc- 
tions, and it is. We have to note, however, 
that if the structural conformation of any 
satellite helps it to keep to a particular orbit, 
it will not travel in straight lines after 
nuclear neutralisation, but some wider orbit 
determined by its own proper configuration 
and propulsive force. 

From this point of view the propagation of 
the nsrve • impulse along a nerve is to be 
visualised as a wave of advancing disruption 
of physiological atoms followed by their resti- 
tution in the rear. We may well indeed find 
some day that the wider orbit made possible 
to a satellite by a nuclear neutralisation does 


not extend beyond one Or t-wo atoms, and that 
it may tend automatically to return to its old 
oibit as the nucleus recovers its charge. In 
any case, with all atoms being disrupted and 
all being reconstituted, any atom should on an 
average recover as much as it originally lost. 

Another point to note about these systems 
is that adsorption phenomena and aggregation 
changes taking place at the nucleus are both 
expressed as changed motion or momentum of 
the satellites. That is to say, we ought to be 
able to obtain some evidence that both of these 
changes ultimately appear . to be the same 
thing. There is -evidence to that effect, but 
before considering it the reader’s attention is 
drawn *to certain' psychological aphorisms 
given by me else-where. Those aphorisms are: 

(1) We do not know what things are, we 

only know what we believe them 
'to be. 

(2) What we believe a . thing to be is deter- 

mined for each of us by the nature of 
the processes working in our organs of 
mind and thereby mediating that 
belief to us. 

(3) We are born to believe in the existence 

of external realities corresponding to 
the processes at work in our organs of 
mind, but things are not neces- 
sarily so. 

Applying these aphorisms to the case of the 
drunk man, we appreciate that he is drunk 
because he must believe as faithfully in the 
results of the altered working of his mental 
machinery produced by a drug as he did in its 
normal workings when sober. Likewise, the 
insane man is insane because he cannot help 
believing in the truth of what abnormal work- 
ing of his mental machinery appears to him 
to reveal. 

It is not, however, the habit of men to 
reflect on the fact that Nature has provided 
them with a definite type of machinery where- 
with to' do their thinking, and that in conse- 
quence the machinery must be a factor deter- 
mining what is produced from the facts 
which are put into it. So far as I can judge, 
philosophers and mathematicians are the men 
who have probed most' deeply into the work- 
ings cf this mental machinery. The formier 
have reached the conception that the great 
realities of nature are time and space. In my 
book, A New Physiological Psychology,^ how- 
ever, I have pointed out that our conception 
of time as a great reality is based on adsorp- 
tion rsactions taking place in the nerve cells 
of our brains, whereas the conception of space 
is^ based on changes of colloidal aggregation 
taking place in those same colloidal systems 
v/hich form the machinery for our thinking.. I 
have consequently pointed out that there may 
be other great realities about which we can 
gain no conception simply because we have 
not got the thinking machinery which makes 
this possible. We should, therefore, be pru- 
dent in our negations. Even the importance 
which scientists are wont to attach to compre- 
hensive theories is an automatic consequence 
of the rnental machinery working as it does.^ 

According to these findings, then, the phil- 
esephers have looked outside themselves for 
external, realities corresponding to the capa- 
cities of the nuclei of our physiological atoms. 
The mathematicians have done the same with- 
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out takiUK iiifo r« 'ii.-uifiT.ifiMn !!ii- jH 4 UiI th.it 
the* inai-tunmy with whuii tlu-v iU» th«'U r.ilun- 
huitut i> farhu' ilrln uuiiiiu' thr inMtiiui*. or 
proofs, at whuii Ihrv <'\ rnf ua!!,'>. aiitvo t ‘on 
.sicItTsnit al'-a* that flu* M-ruiiiut uu|u»rtatu'»* ttf 
t* 0 in]H<‘hi*n: 4 Vr thr 4 |r‘. \\ auf i Muat Ji aUv (h*ll\ 

0(1 fruui Uu* iialluo t‘f thf. luai'hm tv,' ji 
stM’ius likc*iy that tUv^ la-uiuiu-i y will iiunf 
hkoly nuslaad tir* ih flu* ic'.ihn t»f IukIu*! niaflu* 
Uiatios than lu »«ii!maiy aiilhtuotir, thouKh 
Will lu of thr lattoi Vf't y httio drvia- 

tjoti fi’oin Ihr uonnal v- M-tjuurtl to touclor tiu* 
nuu’hifsory iiH'a|»aMo of talrulatiiiK the ooiroot 
rhauKn from a hvi* t tiinu* uoit* Hut what it 
(icH‘,s thoii oaU’Ulato u* hohovrd to l»r ihi* truth! 
In rontra.st with thut, the rxrdonoo of hj-thln 
iint oalruhitoia, t'otshl be lifhl to uuhrato that 
tht' uoimal inai^hiin'i.v t:. a nliiw* luottun uitau', 
A wholt* viiUune, ui fact, oottld be vvntttui 
relative to the juUt played t»y tlie tneutal 


'y-H-MU how.v.r. t., 

li.tl II,.- mat-lmu-ry <lo<.,s play a part. We ha-, 7 P 
.. .■.TV,- Hil l h.-r ll.at 11,,. events taking Si 
•n tl- phy.-.,.||.,,.,.,-al nuch-u.s are cvontuaul 
III til.' ,,|,(' I.irn, of altorod momen- 

111 ■ nia.-lmi.-ry is al.so Iniilt as to lead its 
I...-.:..-.-.ur rventually U, -di.seover’ that time and 
. 111 - oiii-. Vtliu-li point being noted the 
Ij-a.l.-r 11 . l..|( lo ponder over the possibility 
1 hat 111 ,- moderit doetrine of relativity may 
ilhrilrat.- llie iiiueli more aiieient Hindu doc- 
Irute of Maya, 
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SYNTlilCSIS OF VI FA MUM C FROM PlCCriC SUBSTANCES 


^PiiK pre.sent reqtiuenieiit of vitamin (' or 
^ f-a.srtn*bie arid (V> In met by isulatinn 
the ,'iuhjitamee fi'iun fnvih fruit.s and vt‘K(‘tiabl»\’. 
or preparing d Hyntiudieidly from .sorbitol. 
A nmv and a eomparattvely I’muer prtu’ess for 
the preparulion of vitanun C‘ froni peetie siib- 
.slanecss like lieebjnilp ha.s reeently^ t)(*en dt‘v- 
(doped. Tlu* pi'ctie suhstiinet* ih hydrolysiai 

with a eottunereiid jHadinast* and th(‘ resultlnp. 
ualiu’turonie u<dd (U ij( fit«pavated in the form 
of a diflU’ultly .soluble ealeium or strontium 
.salt (I5«2h JMT rent, yield). I’hi.s salt is al- 
mo.Ht (luimtitatlvely reduced wdth Hun(*y nic'kel 
and hydrogen undc'r pre.sstire and tht‘ r(‘.sull 
ing sail of L-gidaetonie acid (ID is (umverb'd 
by subsequent treatment with oxalic nt'id tt» 
the ctirrcsponding '>4aetone (III) (m.p. 134'. 
I^C J itvrr 90 per cent, yield. Th(‘ 

above laetone is then oxidise<t in pre.stmce of 
siHiium chlorate and vanadium pentoxlde lo 
2»keto«.Iy-gidaeUahe acid (IV) (m.p. 170"; (al,7 
5*2": 25-3D iH*r cent, yield), which by 

usual treatm<*nt with anhydrou.s rntdhyl alco- 
hol and hydrogen chloride ja'oduces tiu^ methyl 
ester (m.p. 145*150-, [«|^ { 4*7". over 50 

per cent, yield); when the lalt«»r substance i.s 
treated with alc(»hc)Ue sculium methylate and 
subsequently ecidifled with N-.sulphuric; acid, 
it is laetonfsed and enidised to H-ascorbie aeid 
(vitamin C) (V), identical with the natural 
product. 

The prepfirations of 2-keto-n-galactonie aeid 
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(m.p. 145-1.50”, I a]’/ - 4*6” and D-ascorbic • 

acid (m.p. H)J”, [alj" 23*8) have also 

1 (‘cn de.scribecl in Hi is paper. 

It is very interesting to note that 2-keto- 
L-galaetonic aeid (IV) and its methyl ester on 
iacdonisation and enolisation yield natural 
ascorbic acid rather than an isomer thereof. 

Many of the reactions of this paper and also 
the formuticn of furfural and reductic acid 
from pentoses iind lu'uronic acids have been 
interpreted in terms of electronic displace- 
ment. 

The main importance of the paper lies in 
the fact that it opens a vast possibility for the 
utilisation of beet-pulp, obtained from sugar 
industry, as an easily available raw material 
for the manufacture of vitamin C. If the yield 
in the oxidation of L-galactono-Y-lactone 
(HI) to 2-keto-L-galactonic acid (IV) is im- 
proved, the ’ process will compare favourably 
with the sorbose process, now utilised for the 
synthetic productipn of this important com- 
pound, §. C. B, 
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the light-effect under 

ELECTRIC DISCHARGE: THE PROBA- 
BILITY OF RECOMBINATION 

It has been found by Joshi and others* that 
the conductivity of gases like chlorine when 
subjected to ionisation by collision under 
alternating electric fields, diminishes 
diately on irradiation. This seems to be a 
contradiction to the Photo-electric elTect in 
gases and hence it appears to bo of the nature 
of a negative photo-effect. 

Without entering into the detailed mechan- 
ism of this light-elfect, It may be suggesU'd 
that the familiar photo-electric effect should 
occur immediately after irradiation. It should 
not be overlooked that the photo-electric 
effect in gases becomes complicated due to the 
fact that the photoelectrons from the walls of 
any apparatus used are greater in number than 
those from the gas itself. The shielding of 
the metal electrodes used for determining the 
conductivity of the gas is also an important 
factor. Under such circumstances there should 
be a net increase in the conductivity due to 
the photo-electric effect in the gas, the wall 
effect and the electrode effect. The decrease 
in conductivity on irradiation suggests that 
there is probably some mechanism by which 
a recombination of the ions is taking place 
• on irradiation. It should be remembered that 
the gas is being subjected to electrical dis- 
charge under an alternating field which is most 
likely effective in increasing the recombina- 
tion of the ions and the electrons. 

It is obvious that the ions and the electrons 
have to change the directipn^ pf theif motiop 


in thn iiitnrmUing *ifut they are rimtinu- 

ously t'uHkUng with nuh i^llirr iii a prrjsMirt* 
of 4(i‘5 cm, when the light »elfecl In rf*|Mirtcd 
to be a miiKhtuim * The vehnity «»f the ions 
and the eleetninH is eontiiniouslv varying from 
to I) definite nmxhnnm «ie$H*nding utHin 
the mean free iiiith and the nuignilude td the 
(‘lectiic Held inipi earn'd. If luis lieen found 
that electrons of n defhilte velmaty find the 
eolli.sioniU areas of nmlrrules of the gas to he 
higiicn* tlum those e)«|H*rted from gas kinehc 
t onsiderittiot)/'* tinder this inerettsed rolhsion- 
nl artms of moltHHiles and th«^ o|itimuin value 
of prewure of 4(P5 em.. the iirotmhillly of re- 
cornldnation might hicreiifie doe to the colli- 
Hiomi in the alternating field. 

The colllsionii are of the first kind More 
irradiation where the internal energy «tf the 
tttt:m in rained at the oMimwe of the relative 
translational energy of the rollislonal piirtnerfi. 
The effect of irradiation might he the ioniwi- 
tkm of gaaioui* molecule without diWAHalkm 
or diaioeiatlon of molecule and ioiilwitiim of 
one of iti atoms or ionisation of the gasetaw 
atom. After imidiatlon the collisions are 
predominantly of the second kind where an 
excited atom eollkleii with an electron and the 
latter in railed U) a higher energy state and 
the former lo»t» energy. In iin alternating 
Held, the electroni and tht? excited atoms are 
moving in oppoaitt* direetkirw and in a collision 
of the Hecond kind under auch conditions, the 
velocity of the electron ii decreased Initead of 
increasing. After a certain lime depending on 
the frequency of the iilternaling field, the 
electron is subjected to m retardation due to 
the reversal of the field and it« velwity be- 
pomcii zw. Ai tht Initial velocity d^^rcates 


Letters to the ILdiior 


123 


45J 

"the collision, the distance the electron 
averse when its velocity becomes zero, 
cx-eases under the retarding field. The 
^ in this distance means an increase 
number of times when the velocity of 
ctron tends to become zero. Since the 
.lity of ionisation by a light quantuna 
La.ximum when its energy just exceeds 
ising potential so that the kinetic energy 
IDhotoelectrons is small, it follows from 
nciple of microscopic reversibility^ that 
*fc> ability of combination is greatest when 
electron collides with an ion. Under 
circumstances, the probability of re- 
a.tion is increased due to the excess of 
ictrons approaching a velocity equal to 
CL<1 hence there might be a diminution 
cclischarge current in an alternating field 
iciiation. 

bever might be the true mechanism of 
.•crease in current on irradiation, it may 
p^hasised that this light-eifect has got 
technical promises and applications in 
txjLxe, 

3.uthor is highly indebted to Dr. S. S. 
for kindly sending the reprints and the 
it information on the subject. 

\?'ier's College, 

B. K. Sahay. 

25 , 1945 . 


slrsi and Narasimhari, Cur^, Sd., 1940, 9, 536; 
XDesbmukh, Nature^ 1941, 147, 806 ; — , Proc^ 
*Scu Cong,, Presidential Address, Chem. Sec., 
2. - — and Deo, Nature, 1944, 153, 434. 3. 

jPhys, Pez,, 1924, 23, 664; — . 1925, 25, 
Proc. Ray, Soc., 1926, 109, 397, 4. Klein and 
and, Z. Physik., 1921, 4, 46. 


ISI AN OCCURRENCE OF MICA- 
ERIDOTITE FROM MIRZAPUR 
I STRICT, UNITED PROVINCES 

note describes the occurrence of a very 
and narrow dyke of Mica-peridotite 
o± Chhipia village which has not been 
>uisly recorded. It is probably the west- 
>st occurrence of mica-peridotites, the 
rx occurrences being more to the east in 
riridih, Jharia and Raniganj coalfields. 

I rock is medium-grained, and black in 
with glistening flakes of deep brown 
Greenish black grains of olivine 
<3- to serpentine can also be seen. It 
^esces with warm concentrated hydro- 
-c acid' indicating the presence of dolo- 
The specific gravity of the rock is 2-97. 
ier the microscope, the grains of olivine 
omewhat rounded, crystal boundaries be- 
I 3 served only in a few cases. The length 
crystals varies between 1-61 mm. and 
n.m., the average being *99 mm. Almost 
;l:iLe sections show serpentinisation, with 
itsion of magnetite sometimes along the 
:s. In some cases, the serpentine is fur- 
altered to a- mineral resembling talc, 
.“lately, however, it is seen to be replaced 
fine-grained mosaic of dolomite. 

5 


Biotite is remarkably fresh and is strongly 
pleochroic from light yellowish brown to dark 
brown. Its flakes enclose grains of olivine 
•giving an ophitic aspect. The flakes vary in 



Photomicrograph of Mica-peridotite 
Ordinary light X 31-25 


length from -26 mm. to 1-54 mm.- In some 
instances bleaching of the interior is marked. 

Augite which is subordinate in amount, is 
pale-green in colour and has an elongated 
form. A few small stout prismatic sections of 
common hornblende are observed. It also oc- 
curs in small greenish patches derived by the 
alteration of augits. 

Magnetite occurs associated with serpentine, 
as inclusions in biotite, and in the form of 
dendritic skeletal crystals. But the inclusions 
of this mineral in biotite have well- developed 
outline. Ilmenite is much less common and is 
seen altered to leucoxene. Haematite and 
limonite occur as small specks. 

The study of the rock has been made under 
the guidance of Dr. H. L. Chhibber, Department 
of Geology, University of Lucknow. To him 
the vTTiter is highly indebted. 

Department of Geology, 

Lucknow University, R. C. Misra. 

February 15, 1845. 


NEGATIVELY CHARGED FERRIC 
VANADATE SOL 

Whereas the positively charged sols of ferric 
arsenate, phosphate, molybdate, tungstate and 
borate have been prepared and studied by 
Grimaux,^ Holmes,- Dhar,’ Prakash,-^ and 
Ghosh,-'* no attempt has been made to prepare 
and investigate their negatively charged sols. 
In a paper Prakash and Mushran*’ investigated 
the detailed conditions under xvhich these 
negatively charged sols can be obtained in this 
note the results with negatively charged ferric 
vanadate sol have been recorded. 

When ammonium vanadate is added to , fer- 
ric chloride solution, yellowish white precipi- 
tate of ferric vanadate is obtained. .It is 
observed that the precipitated ferric vanadate 
can be dispersed by caustic - soda in presence 
of glucose or glycerine to yield a clear deep 
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red sol. If the sol is dialysed until all electro-. 
Ivtes^ are removed it can be shoum to possess 
a negative charge. By taking the sol m a 
U"tube with platinum electrodes, ^ and passing 
a current, it is seen that the sol is coagulated 
at the anode. The coagulum after being col- 
lected and washed is found to contain ferric 
vanadate. The idea of peptisation can be had 
from the following figures; — 

rO to 2-5 c.c. of a ferric chloride solution 
(corresponding to 30-36 gms. or Fe.)0?i per 
litre} when mixed with 1-0 to 3-0 c.c. of am- 
nium vanadate solution (corresponding to 
6-5485 gms. of V.,0- per litre) in presence of 
0-9 to 3*0 c.c. of 20 per cent, glucose solution 
requires 1*3 to 4-0 c.c. of N-NaOH (total 
volume 10 c.c.) to bring about the complete 
peptisation in half an hour. 

1-0 to 2-5 c.c. of a ferric chloride solution 
(of the same strength) when mixed with 1 to 
3 c.c. of ammonium vanadate (of the same 
stren^h) in presence of 0-4 to 2-5 c.c. of gly- 
cerine requires 1*4 to 3-4 c.c. of N-NaOH 
(total volume 10 c.c.) to bring about the com- 
plete peptisation in half an hour. 

Detailed procedure of the study of this sol. 
will be duly commimicated. 

The auhor is greatly indebted to Dr. Satya 
Prakash for suggesting the problem and for 
guidance during the course of this work. 

Chemical Research Lab., 

Allahabad University. S. P. Mushran. 

Avrii 24, 1945. 

1. Griniiux, Comptes Rend.^ 1884, 98, 1540. 2. Hol- 
mes J Amer, Chem. Soc. 1918, 40, 1014. 3. Dhar 

and Prakash, J. IndLm Chem. Soc.^ 1930, 7, 367. 4. 
Prakash and Verma, .2. Anorg, Chem,^ 1932, 205, 241. 
5. Gho-h and Chakra varti, Proc.ALat. Acad. Sd., 1939, 
9, 201. 6. Prakash and Mmshran, Allahabad Vniv. 

Studies, 194,3. 19, 1. 


VERNALISATION RESPONSE OF 
INDIAN WHEATS 

The six different strains of foreign wheats so 
far tried by us in Almora since 1938 — Holdfast, 
Little Joss, Yeoman, Juliana and Yorkwin — 
have all given significant vernalisation res- 
ponse, i.e., earlier emergence of inflorescence 
in plants from pre-chilled seeds. In both 
Holdfast and Yeoman^ a maximum earliness 
of nearly one month has been observed in 
normal seasonal sowings of October. A few 
strains of Indian wheat which have hitherto 
been tried for vernalisation experiments in 
different places in India are: Bansi 103, in 
Poona,- I.P. 4, I.P. 114 and C.13, in Almora,-^ 
I.P. 1 14 and I.P. 165, in New Delhi, ^ and I.P.4, 
LP. 52 and I.P. 165 in Calcutta.'* Tlie observed 
earliness in ear emergence of plants from ver- 
nalised seeds in all these wheats, if any, was 
very slight and statistically insignificant. These 
observations led to the general acceptance 
that the cultiivated strains of Indian wheat 
would not respond to vernalisation on account 
of their shorter life -cycles. 

The results (unpublished) of our vernalisa- 
tion experiments with crosses between I.P. 4 
(Indian wheat) and Yeoman^ (Cambridge 


winter wheat), begun in 1939 and still in pro- 
gress, proved that Fi, F.> crosses and F.* selec- 
tions all with a much shorter life-cycle than 
their’ Yeoman parent, gave very good vernali- 
sation response. This encouraged the hope 
that there might be some cultivated Indian 
wheats, after all, which would respond to ver- 
nalisation. In 1942, first preliminary experi- 
ments were undertaken with 18 pure strains of 
cultivated Indian wheats — ^P.S-A, P.9-D, P.499, 
P.C. 518, P.C. 591, C.Ph. 47, A.T. 38, H.S.W. 3, 
IP 12 I.P. 52, I.P. 80-5, LP. 101, I.P. Ill, 
LR 114, I.P. 120, LP. 125, I.P. 165 and C. 13 — 
seeds of which were obtained through the 
courtesy of Dr. B. P. Pal, Imperial Economic 
Botanist, from his collection at New Delhi. 
As a result of the encouraging results observed 
in 1942-43, we (i) repeated the experiments 
with these eighteen strains in 1943-44, and 
(ii) arranged a systematic study, in co-opera- 
tion with Dr. B. P. Pal, of the vernalisation 
response of all the available strains of Indian 
wheats in his collection. 

In 1943-44, two sowings were made of ver- 
nalised seeds of the eighteen strains listed — 
one in October 1943, and the other in Feb- 
ruary 1944. For both these sowings the seeds 
were chilled for 67 days and were sown with 
their corresponding controls in similar stages 
of germination in randomised blocks with four 
replications. The data of the vernalisation res- 
ponse of the strains of the cultivated Indian 
wheat in which a significant earliness of over 
one week was observed in normal seasonal 
sowings of October, together with their res- 
ponses in February sowings, for comparison, 
are given in Table 1. 

From the above table it will be seen that 
(a) there are strains of cultivated Indian 
wheat which respond to vernalisation, (b) res- 
ponse of different— strains- varies and (c) an 
earliness in ear emergence up to 27*5 days 
can be obtained in plants from vernalised 
seeds of P. 9-D, in normal seasonal sowing in 
this region. The comparison of the earliness 
observed in October and 'February sowings 
clearly indicates that favourable after-sowing 
environmental factors — ^temperature and daily 
light period — modify, and in some cases, even 
completely mask, the advantages of pre-chilling 
of seeds. For instance, (i) the earliness ob- 
served in P. 9-D and A.T. 38 in October sow- 
ing was 27-5 and 20-5 days respectively, while 
the corresponding earliness in February sow- 
ing was 2-68 and 2-50 days, and (ii) in Feb- 
ruary sowing of the other seven strains, no 
significant earliness could be observed, leven 
in P. 8-A, which in October sowing showed 
a significant earliness of 19-75 days. There- 
fore, to explore the practical possibilities of 
vernalisation for Indian agriculture it would 
be necessary to observe,; the vernalisation res- 
ponse of different strains of crops when 
grown in different climatic regions of India. 

Though an earliness of agricultural signifi- 
cance in ear emergence of certain cultivated 
Indian wheats can be obtained by the use of 
vernalised seeds, it will be seen from Table II 
that the number of tillers, the factor positively 
correlated with yield, observed in both sow- 
ings in plants from vernalised seeds, was 
smaller. 
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Table I 

Showing vernalisation response of cultivated Indian icheais. soirn I Ocr . 
(11) in February 1944, (C) control plants; (V) plant fro??’ vernalised 

• of plants- are giveji in brackets 



Mean number of days for ear 

emergence 



-- 

1 1 

Strain 



II 




(C) 

(V) (C) 

^ V, 


I 

P. 8~A 

140-50 (33) 

120*75 (.32) j 69*89 

119 i 

GT'TS 

19 

■ 7’-* 


P. 9— D 

130-00 (34) 

102-50 (32) 66-68 

(19) 

64*00 


27 • -5' ' : 


P. C, 499 

124-50 (36) 

111-25 (35) 


. . 


l:h2V 


P. C.518 

122-75 ( 37) 

115-00 (37) 67-15 

(19) 

67-46 

15 

7 • 73* 

- " • 1 

P. C. 591 

124-50 (35) 

109-75 (37) 67-60 

(20j 

65*0-3 

■ IS 

14*7.3- 

■ * ' 33 

C.Ph. 47 

114-25 (39) 

94-75 (39) i 68-88 

(18' 

f«^*94 

16 



A. T. 38 

142-75 (37) 

122-25 (34) ! 70-40 

(18i 

67*90 

15 

2 9 1 

.1* , * 

PI. S. W. 3 

135-50 (37) 

121-50 (36) ; 71-16 

(IS) 

71*70 

17. 

14 .1.**/- 

■»>.3.i 

I. P. 12 

108-75 (37) 

99-00 (38) : 69-00 

(12) 

67 • 0«t 

13 

9 ■ 7.3 : 



Significant at 5 % level, t At 1 % level and + At 0-1 % level. 

Table II 

Showing number of tillers in plants from control (C). and re^nahsed <(1 
I) October 1943 sowing, and (II) February 1944 sowing. Number of plann 

brackets. 


iV ■ <€eis. 

nis u ir, 


Mean number of tiilei 


! 

(C) 

P. 8— A 

13-9 (33) 

P. 9— D 

13-0 (34) 

P. C. 499 

6-9 (36) 

P. C. 518 

7-8 (37) 

P. C. 591 

8-0 (35) 

C. Ph. 47 ■ 

11-0 (39) 

A. T. 38 

12-9 (37) 

H. S. W. 3 

15-8 (37) 

I. P. 12 

10-8 (37) 


In view of the observed diminished numl^r 
of tillers in plants from vernalised seeds, 
spacing experiments with control and vernal- 
ised seeds of P. 9-D, A.T. 38 and P. 
now been undertaken in 1944-45, to find out 
whether by closer spacing similar, if not 
higher, yield can be obtained by the use ot 
vernalised seeds. 

Resarding the systematic study of the yema- 

lisatibn response of ®J®and^^fiftv^Srains 
Indian wheat, one hundred and fifty strains 

vernaUsed in a Frost Kt« m ^“^a^ 
1943-44 An off-season sowmg of these seeds 
was undertaken simultaneously in Ahnora and 
New’ Delhi in February... 1644, 
sowing in October 1944 at both places, 
report of vernalisation response of these str^ 
will the subject of a joint paper with 


(V.i 

■ O' ■ 

6*3 (32i 

7*3 A9 

6*6 (32j 

5-3 .19- 

4*5 (351 


6*0 (37t 

f»*3**19- 

5*6 i37j 

7 • «'.'i 3.* ' 

7*4 (39) 

.? • 5 1 ^ ■ 

6*6 (34) 

3*7 '1^ 

9*4 i36j 

- 0 < 1 ^ ■ 

7*S (38) 

6.5 ■A'l 

Dr. B. P. Pal. 

when the 


ir?gs become available 

We are obliged to Mr. K. Kohm. St.aUit:ciaii. 

Department of Agriculture. UP. 
lysis of the data. The expenses of tius in- 
vestigation have been ml from grams receiv- 
ed frcin the Elmgrant Tr'^t. Darlington. 
England, and the Imperial Cc unco O'. Agr^cui- 
tuial Research. Xew Delhi. 

Vivekananda Laberatory. 

Almora, U.P-, f 

January 21. 1945. S C 

1. 19l0. 1. 5V56 f Si4 

Third Minin: Cr.p and S.rU . , - < 

pp. 111-41. 5. Tran: B.n **■ *** 

105-25. 6. Ktp.n. Ft A.A.. Ifll-tt. 
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STABLE ADRENALINE SOLUTION 

'JTap.ious attempts have been made to stabilise 
a OT per cent, solution of adrenaline hydro- 
chloride.^- Metabisulphite, ascorbic acid/>’|* 
glutathione,* methylene blue,'^ 
guanidine,^'* one or other acid ' ’ ^ has 
been incorporated into its solution. This pre- 
vents the formation of a colour and/or a pre- 
cipitate on storage. Preparation of an 
adrenaline solution in presence of an inert 
atmosphere, has no special advantage.i' The 
adjustment’^-^'^ of pH of the final solution, and 
its maintenance undoubtedly increase^ the 
keeping properties but does not secure stabil- 
ity on long storage in the tropics. 

But as adrenaline used for therapeutical 
purpose, is a laevo-rotatory compound and as 
its other enantiomorphous forms are much less 
active in pressor action, a change in the rota- 
tory power might also play a part in its in- 
activation on storage. Haddock^*' noted that at 
pH 1-4 to 3-7 racemisation was negligible. But 
working in this direction it has, however, been 
noticed by us that an adrenaline solution 
undergoes ^ a deiinite change in its rotatory 
power at room temperature (25-30° C.) under 
conditions even when no change in ^ pH and 
colour, nor, any formation of precipitate due 
to adrenochrome^'^do has taken place. On 
ascertaining the strength of adrenaline in the 
solution by the Folin method no loss is being 
noticed whereas on assaying the same by the 
usual biological process on SPINAL cat, the 
solution is found to be much less potent in 
pressor activity. A similar phenomenon is be- 
ing noticed with solutions from adrenaline 
salts of d-tartaric, dZ-tartaric, d-camphoric, 
cinnamic and coumarin 3-carboxylic acids. In 
cases where, however, a solution has been ob- 
tained by dissolving adrenaline in presence of 
Laevo-acid, such as L-malic, L-mandelic, L- 
camphoric and L-valeric acids, no such loss 
in pressor activity was noticed. The solution 
remains stable in other respects. 

The solution would be much more stable 
particularly when prepared in presence of car- 
bon-dioxide and stor^ in dai'k place. 

The work is based on a pending patent ap- 
plication. 

U. P. Basu. 

S. K. Ganguli. 

A. N. Bose- 

Bengal Immunity Research Lab., 

Calcutta. India, 

1944. 
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SYNTHESIS OF SOME N-SUBSTITUTED 

p-NITROBENEENESULPHONAMIDES' 

Nuclear disubstituted benzene compounds con- 
taining either a nitro or sulphonic acid group 
as one of the substituents, with the second 
substituent in the -p-position, form an interest- 
ing group of related compounds from the 
standpoint of the Crum-Brown-Gibson Rule 
for aromatic substitution. It is well-known 
that the nitro group in nitrobenzene offers 
considerable steric hindrance to the introduc- 
tion of a second substituent in the ring, espe- 
cially in the case of the second substituent be- 
ing "an ortho-para directing group, the position 
taken by the second substituent being, of 
course, meta to the nitro group. The same 
remarks apply generally to the introduction of 
a second substituent in a compound like ben- 
zenesulphonamide. 

The preparation, therefore, of a derivative 
like p-r*itrobenzenesulphonamide, is of un- 
usual interest as both the substituent groups 
are in mutually incompatible positions from 
the view-point of the rule quoted above. 
Hence, it is not surprising that the following 
indirect procedure has been adopted by work- 
ers in the field-”" ^ to obtain the apparently 
simple compound, p-nitrobenzenesulphochlo- 
ride. This being a fundamental reagent in this 
work, it was prepared in good quantity, fol- 
lowing generally the method of Bell.'* 


Cl Cl 



NO2 


^SO, •OH-s- 02N<( ^SO:;- ONHi 

-5-02N<( ^SOoCl. 

The present paper deals with the synthesis 
of eight N-substituted p-nitrobenzenesulpho- 
namides, outlined in the table given below. 
Of these the last five have been reported for 
the first time. 

The general method adopted for their pre- 
paration was the condensation of p-nitro- 
benzenesulphc chloride in aqueous alcoholic 
solution with two molecular proportions of the 
appropriate amine in the cold, avoiding there- 
by . extraneous condensing agent for the 
elimination of hydrogen chloride. 

02N<( + 2 KNH, 


02N<( ^SO.NHR + RN1I,,.HCI. 

The various amines as well as the whole 
serie3 of intermediate products required for 
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Condensation of ^-Nitro- 
benzenes ulphochloride with 


Product obiained 


M, P. :n "C 


Ammonia 


Methyl amine 


()3N<^ ^SOaNH," 


\ 


SO,NHCH.’' 


93 Kfi 


Ethylamine 


>SO^NHCoHr7 


92 |n3 


ct - N aphthylamine 


/S-Naphthyiamine 


Methylaniline 


Kthylaniline 


Sulphanilamide 


/ \ 


SO.NH- 




84 196-197 


95 17S-174 i?-*4 


/CII 3 

97 

127-1^ 


9-47 

/CoHr> 

^SO; NC 

VeHr> 

80 

158 

i n 


>S 02 NH<(^ N H 2 ^ ^ 

81 

215 

iu?f> 



the preparation of p-nitrobenzenestilphochlo- 
ride starting from benzene, were specially- 
prepared and purified for this work by the 
usual or improved methods. 

The nitrogen content of the compounds 
prepared was estimated by the Kjeldahl method 
using the modifications of Jodlbauer^ and 
Cope.■l<^ 

The specific purpose for which the above 
nitro compounds were synthesised was to 
reduce them to the corresponding ^o-bis com- 
pounds which will form the subject of the 
next communication in this series. 

My thanks are due to Mr. P. Ramaswami 
Ayyar for valuable suggestions and guidance, 
and to Dr. P. C. Guha for kind interest. 

Dept, of Pure & Applied Chemistry, 

Indian Institute of Science, t 

Bangalore, (Miss) R. J. Irani. 

April 6, 1945- 

1. This paper forms Part II of the author*.s M.Sc. 
Thesis entitled ‘‘ Studies in the Synthesis of ^me 
substituted Benzenesulphonamides”, recently su toil- 
ed to the University of Madras. Part I has been 
published in 1945, 14, 46-47. 2. 

chim,. 1900, 19, 111. 3. 

128. 4. Obermiller, J Prakt, Chem.^ 1914, 89, 8^ o. 

Bell, 1928, 2776. 6 ^Igersma , ^ rr^. 

Chim, 1929, 48, 753. 7. Demeny., IBid. 

U40. 8. Barber, /. C. .5*., 1943, 102. 9. J^lbauer, 

/. a Abstracts, 1886, 834. 10 Cope J Ind. En- 

Chem,, 1916, 8, 592. 11. I* G. Farbenmdustne, A.-G, 

Brit., P., 1939, 500, 118. 


PRELIMINARY NOTE ON THE 
POSSIBLE USE OF PENICILLIN TO 
REDUCE THE NUMBER OF BACTERIA 
IN FRESHLY PREPARED COW-POX 
VACCINE (AGAINST SMALL-POX) 

It is a notoriously difficult taik lo rtiijct 
to a minimum the asscxrialed Bactma ttr.t 
chiefly occurring ones are fur.^ui'. $tapr..i<>- 
cocci and streptococci — m sc»me ^ inr 

vaccines prepared against small- frcjtri 
female buffalo calves — the animal 
now usually used in iaboralones for prrpannf 
email -pox vaccine lymph. The os'-ai metiMd 
adopted for sterilising vaccine lymph is 
suspend the finely powdered rrmieral 
cd from the animals, in glyeerm.e kim sox-t- 
such glycerine-suspended lymph in let tx)x 
between 5» C. and S C., for ^ 
time (8 months to a year > 
are taken at various intervaii and ...t 

<;t^nhvlococci are reduce! to a m mi mum o> 
the slow antii^ptic action of gl>crrine— 
vaccine is issued for general ^ ^ 

It viras thought possible lu ^ 
along with glycerine, to red'uc^e i.W 
S l^cteria to a minimum m a short t.Tne A 
ile^ing culture w^as obtained., unt 
Mr M. J. Narasimhan. Director ul 
ture and Dr. Ananthaswamy . 

Public Health Institute, for 

Uminary experiments sho« a \t;> 

bitory— lethal— acuon by Pen t u..- -v 
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rine-suspended lymph against the staphylo- 
cocci which are greatly reduced in number 
within 72 hours. • Crude non-concentrated 
watery extracts of Penicillin have been used 
for the .purpose. 

It is hoped soon to publish detailed reports 
of experiments on the use of Penicillin for 
sterilising cow-pox lymph so as to shorten the 
time of storage. 

Public Health Institute, 

Bangalore, C. V. Natarajan. 

Mav 2, 1945. 

Post-script.— After the above note was 
written, it was noticed in the letter to 
the Editor of the Journal of the American 
Medical Association, from Brazil, wherein it is 
stated that Dr. C. Miranda, of the Oswaldo 
Cruz Institute, Rio De Janerio, has been ex- 
perimenting with Penicillin on the same lines, 
i.e., to sterilise cow-pox vaccine by Penicillin, 
so as to make cow-pox vaccine available for 
general use within a few weeks, instead of a 
year or longer, as obtains now. 


Journal of the American Medical 'Association, Feb. 24, 
1945, 127, 476. 


TETANISATION OF THE HEART 

It is generally believed that, heart muscle can- 
not be tetanised. We have come across frogs, 
the hearts of . which resembled striated and 
unstriated muscle, in that they were thrown 
into a complete tetanus by frequent stimulation 
with induction shocks (Fig. 1). The results 



Fig, 1. A. Frog heart. Acetylcholine 1 in 10^ added 
at first arrow. Stmulated with induction shocks from 
2nd to 3rd arrow. Note the tetanus. After stimula- 
tion, the heart may be at standstill or hyper irritable . 
B. Frog heart. Note complete tetanus. Aftereffects 
same as in lA, C. Frog heart same as IB. D. Effect 
of acetylcholine. Complete tetanus on stimulation. 
E. Same as IB. C. F, Frog heart, incomplete tetanus. 
G, Same heart as in F ; addition of acetylcholine at 
first arrow. Subsequent stimulation with induction 
shocks. Note acetylcholine converts incomplete into 
complete tetanus. 


obtained were similar to those in striated mus- 
cle, incomplete tetanus passing into tetanus. 

Doubling the concentration of calcium in the 
Ringer solution prevented the tetanus, the' 
heart responding by frequent beats instead 
(Fig. 2). This effect of calcium in preventing 
tetanus resembles that found in plain muscle 
(Singh, 1938), Acetylcholine had a normal 
effect. . When the heart was brought to a 
complete stand still by the drug (1 in 10) , 



Fig. 2. Frog heart. Effect of calcium (twice nor- 
mal) on.tetanus. A. Complete tetanus. On cessation 
of .stimulation at the 2nd arrow, the heart is still 
contracted-* The solution now’' contains double the 
calcium content. Stimulation bet’U'een 3rd and 4th 
arrow- shows no tetanus ; the heart is slightly con- 
tracted, and rate increased. B. Frog heart, .tetanus. 
With adaptation the tetanus becomes more incom- 
plete,, as happens in the plain muscle. The 2nd figure 
shows the effect of doubling the concentration, same 
as in IIA. This Suggests that as in the plain muscle, 
adaptation is due to liberation of calcium. 

stimulation with repeated induction shocks 
produced tetanus. 

iNDERGiT Singh. 

K. B. Sehara. 

Mrs. Sunita Indergit Singh. 
Department of Physiology, 

Medical College, 

Hyderabad ( Sind ) , 

January 26, 1945. 


1 . Singh, I., /, PhysicL, 1938, 94 , 322. 


BLOOD GROUPS AMONG THE 
MAKRANIS OF WESTERN KHANDESH 

The bloods of’ 108 Makranis ages varying 
from 5 to 40, all of whom were born in their 
present domicile, were tested by the ‘tube 
method’. The testing sera were supplied by 
the Haffkine Institute, Bombay, through the 
Gujarat Research Society. A few cases in 
which doubtful reaction (W or ?) occurred 
were retested against anti-A serum of known 
titre with capacity to react with known. A', B 
cells, made in Lucknow. The following was 
the result of the grouping tests. 

. The Makranis belong to the same . racial 
stock as the Baluchis and a comparison of. the 
blood groups’ incidence among them with that 
of the Baluchis may be of .interest. According 
to the blood group data collected from. 74 
Baluchis of Baluchistan .by Malone and Lahiri 
(1927),! th^re are 47*2 p.er cent G, 24*3 .per. 
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Name of group 


Total ■ 
number 
typed 


Blood group percentages 


Makrani Moslems 


cent. A, 24-3 percent. B, and 4*2 percent. AB. 
It appears that the immigrant Baluchis of 
Akkalkua, i.e., the Makranis, have less O, 
similar A and B, and 9 per cent, more AB. 
In other words, there is a significant increase 
of AB at the expense of O. The total B + AB 
among the Baluch (Malone and Lahiri) is 
28*5, while that among the Makranis is 37*03. 

The Bhil blood groups are as follows: — 



i 

1 0 

A 

■ 

B 

AB 

Panchmahal Bhils ‘ . 

37-0 

27-5 

26-5 

9.0 

(^*369: Majamdar) 
Rajpipla Bhils-' 

38-4 


28-8 

8-5 

(N*136: Majumdar) 


1 24-3 




Thei'e is 35*5 per cent. B + AB among the 
Panchmahal Bhils and 37-3 per cent, arnong 
the Rajpipla Bhils showing close approxima- 
tion to the Makrani data. 

We found a very high incidence of AB 
(18-4 per cent.) among the Tharus of Tarai, 
who live in an unhealthy tract rife with mala- 
ria.*^ The high incidence of AB among the 
Makranis living in similar malarious areas, 
may tell us something more than appears on 
the surface. Wherever we find the conditions 
of life hard, the toll of diseases considerable, 
or large-scale intermixture, the percentage of 
B and AB is higher than in groups othen^ 
situated. Has tropical conditions any selective 
effect on blood group distribution? 

Lucknow University, U. N. Majxjmdar, 

March 12, 1945. 

1. Malone, R. H., and Lahiri, M. N., “The distri- 
bution -of the blood groups in certain races castes 
in India,’* hid. J. Med. Res.. 1929, 25. 2. 

D N., “ The Blood Groups of the Bhils of Gujarat, 
Curr. Sii., 1942, 9. 3. “ Racial of^e 

Bhils of Gujarat," J.Guj. Res. Soc,^. 4, 

4. — , “ The Tharas and their Blood Groups, /• 

As. Soc. Bengal, Science, 1943. Also Nature, Septem- 
ber., 1944. 

TAMARIND SEED ‘PECTIN 

have been the. ?yast0, cider ^id .^thoxylated 

Tlie latter confi^t varying amocmts 

galacturohic. acid'* units, with varying 


of arabinose and ^alar.a>i--. prt v 
ed from associated ara*.ar. 
loosely attached.- Another dv:.r...r .."...-I % - . 
istic of these pectins is the *, 

de-esterification, of pectic ac.c .. 'h ! 
definite chemical composition n. > .t . 
tained either directly or. bcttc-r ‘.r: n^■ 

insoluble calcium salt^ after hya." . . . i 

alkali followed by neutraLsat..-:.’ a..:: 

In all these respects, the aic''r 
fraction from the water extract ■ ! ir.r tama- 
rind seed meal b~ haves dilTerentI> .f jirot - 
ably, therefore, not a pectin crdinar.l? 
understood. Thus, it is free from rsirr 

groups and reducing sugars. It d;>r.- not g.vr 
the Carre and Hayne reaction’ ( hiiracler;>t.*c 
of pectins although calcium and 
are precipitated in alkaline m€d:am Nh. r 
galacturonic acid formed on hyd.rolyfi« m’.t'”'' 
acids.^ 

Perhaps the most d^ffrren-ct hr- 

in the observation that the preparitior. 
tained according to the procedurt- c^jthnrdi t:-.y 
Ghose and Krishna,^ is irA’anab]} avvK..^<tt-d 
with about 15 per cent, of aibarr..nc-xie«». a:.** 
counting for nearly half the total prutr.n< 
the seS. The proteins are not rrm<n-c <3 el- 
even appreciably reduced on repeated . 

tion in water and re-precipitahon u'*tr. * 

while mild acid hydrolysis result- ;r. s*rr..'-*:ta - 
neous degradaton. to vaiy^ing dtfrres, of 
the protein and polysaecharioe 
The latter are also thromm out to£trir.t'r tr^ 
solution by protein precipitants iucn 
photimgstic acid and tannic acid 
sive dilution with ** 3 ter foBo’i^-ed pretrTkL-.y 
by overnight’s standmg resiilts. in inc prtx-.p.;- 
tation of the proteins only, an v,* 

hundred volumes of m^tcr yielding ^ » prcd^'t 
with less than 2 per cent, of 
Prolonged digiiticm with protec. lyt:r 
like pei^ and papain also removt- t... 

the nitrog^KJiis lractic». 

In spite of tJb«» differences., t.nr p.rrp^-*t..ori 
from tamarind «ed meal seu. Uke pectins. 4,0 
a gel with the quaniit.r.^ o. 

and a^. Surti ctHild aBo be t btAineci 

^ the whole seed meal due to t.-^c 

high «mtent of its gel-settmg cor.f,.tu«. B-.. 
qJte unlike the pec^- this '^. 7 ^ 

tampered by hydrol>-sis 
lies Again, as with 

I^Imta^referred to as c ac.as or 

gels, though pii:> 

< 5 ^^. are aUo formed r. yf 

low concentratioos of sugar ar.fi .utis 

as calcium* while, as observed b.v 
SS^&ishna.* a thick gum 
action with borax m aqueous 
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With pectins, several workers have attempt- 
ed to relate gel-forming capacity to some one 
factor— like, degree of esterification*'^ or eqm- 
valent weight.*’ The absence of methyl ester 
groups in tamarind ^seed preparation as also 
other recent evidence”’ would, however, sug- 
gest that there is possibly little correlation be- 
tween jelly strength and methoxyl content. 

Pectins have the peculiarity of possessing a 
variable equivalent weight or degree of acidity 
depending upon their extent of esterification.*^ 
Tamarind seed meal preparation • contains 
20 milli-equivalents per cent, of free carboxyl 
groups. Whether these or the presence in it 
of albuminoids have any relation to its gel- 
setting property are being investigated as also 
its chemical composition through a study of its 
hydrolysis and oxidation products. 

Department of Chemical Technology, 

University of Bombay, H. R. Nanji. 

Matunga Road, - G. R. Savur. 

Bombay 19. A. Sreeni\'ASAN* 

March 14, 1945. 


^ Ghosc Lnd Krishna, /ouk Ind. Chm-. Soc , Ind. 
end Edn.^ 1942. 5, 114. 2. Ehrlich, summarized 
in A^krkalden 5 Handb, biol, Arbeiismetk, Abt. A'/, 1503, 
1936; Schneider and Fritschi. Rtr., 1936, 69B, 2537; 
Hirst and Jones, Jcur. Ckem. Soc,^ 1939, 452, 454 . 3. 
Nanji. Paton and Ling, Jour. Soc, Chem. Ind.^ 1925, 44, 
253T. 4. Schryver and Bioclum, Jour.,\^\^^ 

1#, 539 ; Tutin, Bitxhem, Jour,^ 1922, 16, 704. 5. 

C’arre and Haynes, Ibid.^ 1922, 16, 60 . 6. Link and 
Iftckson, Jour. Biol. Chem.^ 1930, 86 , 491. 7. McCready, 
Owens and Maclay. Food Industries, 1944, 16, 794, 906* 
also 1944, 36, 936. 8. Bus ton and 

Nanji. Bixhem. 1932 , 26, 2090. Hinton, 

As,/, ared Ind, Res. (Brit.) Food Invesi^ns , Special 
Reports, No. 48, 1939. 9. Hinton, Biochem. Jour., 

1940,34, 1211. 10. Bennison and Norris, Ibid. 1939 
33, 1443. 


USE OF EVERS’ MODIFIED BELLIER’S 
TEST FOR DETECTION OF 

adulteration of sesame oil 

WITH NIGER-SEED OIL (.Kbarsani, 
Kala-til, Surguja) 


tho “'vestigation regardin 

the detection of adulteration of sesame oil wit’ 
various inferior edible oils in thfe^ we^ 

|”Sa| 

niger seed oil m sesame oil. The 

turbidity temperature^ of 
il and niger-seed oil is, however small Th( 
following are the results of 
ratures and refractive indices at 40 r 
corresponding to the differint 
higer-seed ofl pre^nt ° 


Approximate percentage of 7iigeT-seed oil 
present corresponding^ to te^nperatures 
of turbidity 


Oil 

Turbidity 

Temparature 

Refr. Index 
at 40 0 (Z, U) 

Sesame 

,, + Nigerseed — ‘ 

15—16 

59-5-60 

Oil 25% 

18 

60*5 

.> + 50% 

19-6 

61*0 

+ „ 75% 
Niger-seed Oil 

21 

62-0 

22-5 

03-() 


This test supplemented with refractive index 
enables the analyst to ascertain wlicthcr 
sesame oil is adulterated with groundnut oil 
or niger-seed oil and also to ascertain the 
proportion of the adulterant, because the ref- 
ractive index of groundnut oil is lower (55*5) 
than that of sesame oil, while refractive index 
of niger-seed oil is higher than that of sesame 
oil. Even if admixture of sesame oil with 
groundnut and niger-seed oils has been so 
manipulated that it indicates the refractive 
index of pure sesame oil, the turbidity tempe- 
rature of such a product will be much higher 
than that of pure sesame oil. Thus this test 
is very convenient and useful for roqtine ana- 
lysis. In this part of the Province, niger-seed 
oil is frequently used for adulterating sesame 
oil, because the former is much cheaper than 
the laltter. 

Surat Borough Municipality, 

Surat, C. M. Desai. 

February 28, 1945. A. H. Patel. 


THE UTILISATION OF SURPLUS 
RIVER WATER DURING THE 
MONSOON IN CROP PRODUCTION 

During the monsoon Indian rivers run usually 
at flood levels, but owing to the maldistribution 
of rainfall many unirrigated areas , frequently 
suffer extensive crop failure of the kharij 
(summer crops, such as rice, , cotton, millets, 
pulses, maize, etc.) as well as of the rahi 
(winter crops, such as wheat, barley, gram, 
etc.) The cultivated area dependent on rainfall 
or harani conditions is about 161-18 million 
acres and is generally estimated to be about 
four-fifths of the total cultivated area of 208*72 
million acres in India. In the unirrigated 
^eas successful rabi crops such as wheat, 
barley, gram and other winter pulses as well 
^ some oil-seeds depend on (a) adequate 
depth of moisture in the soil resulting from 
monsoon precipitation and (b) adequate mois- 
time near the soil surface for seed germination 
at sowing time in late October or somewhat 
later. The failuie of the winter crop in un- 
irrigated areas may, therefore, arise from a 
milure (c^) or (b) or from both these causes, 
failure of (b) means that the area cannot be 
soym, which means that the following winter 
rams will be wasted, as there will be no crop 
lading to utilize them. Experiments at 
Karnal and Delhi show that these failures can 
be prevented by the use of surplus river 


Wo. s n 

May 1945} 


Letters to the Editor 


131 


Average yields of crops in maunds per acre (1 maund=82 lbs,) 





Karnal 


1 

1 

1 

New Delhi 



• 

1941-42 

1942-43 

1943-44 

1 

1 1941-42 

1942-43 

1943-44 

Wheat j 

[Flooded 

14-88 

19-91 

17*12 


9-02 

5-07 

i l^ainfed 

5-46 

17-41 

. 9-92 


9-20 

2-75 

Barley ^ 

Flooded 

17*39 

17-52 

34*66 


26-21 

9-84 

1 Rainfed 

9-94 

16-60 

16-52 


22*83 

12-07 

Gram j 

[ Flooded 

15-94 

17-50 

16-88 

1 7-50 

[ 10-76 

7-31 

[ Rainfed 

0-97 

14-71 

13-40 

j 3-32 

j 10-45 

3-22 


water which now runs to waste in the sea. 
By flooding the land once only in early Sep- 
tember, when plenty of surplus water is avail- 
able, and without any further irrigations, the 
yields obtained during thfe last three years 
have been given in the above table. 

The differences in yields are apparent in 1941'- 
42 and 1943-44, but in 1942-43, a year of heavy 
monsoon rainfall (32*7 inches at Karnal and 
26*9 inches at New Delhi),, the differences 
are, as may be expected, of a lower order. 

^owth of deep-rooted grasses in the graz- 
ing areas can be assured in years of deficient 
rainfall by the use of the surplus water which 
is now wasted. Canalization of the areas to 
use this water coupled with measures to con- 
serve rainfall would assure the kharif crop 
completely and would result in the stabiliza- 
tion of rabi crop production on a higher level 
in these precarious areas. 

Imperial Agricultural Research 

Institute, New Delhi, C. H. Parr. 

April 22, 1945. 


PREVENTION OF DAMAGE TO 
STORED POTATOES BY THE POTATO 
TUBER MOTH 


In Current Science,^ Rahman publlished 
some resutls of his experments on the storage 
of potatoes and damage by the tuber 
moth, Gnorimoschema operculella Zell. m 
view of the seriousness of the tuber moth 
problem nearly all over India, the problem has 
been re-examined. 

The results given by Rahman show. 

(1) marked difference in moth 

tween covered and uncovered potatoes, 

(2) little significant difference in <iamage 

covered by the seven materials used, 
either by moth or by rot; 

(3) none of the seven materials 

any superiority, in preventing rotting, 

C4) the figures for moth damage m respect 

^ ^ of covered potatoes on the racks and 
on the pucca floor are too eratic to 
lead to any definite concision. 

Rahman’s statement, 

centage of losses due to merth attack^ weu 
as rotting was ^higher potatoes wer 

<;tored on the floor than when tney weie 
stored on racks and that *“®g^ve^^od 

leaves, local grass and Indeed 

results, is not horn? put by his dat^. indeea 


his only finding appears to be the well-knoum 
fact that covering potatoes with some suitable 
material minimises moth attack. 

Lefroy and Evans (1910) experimented on 
potato storage at Pusa; these were repeated 
In certain areas in the Central Provinces.* They 
concluded that the most effective and inex- 
pensive method of storing potato against moth 
attack and rotting, was to keep them covered 
under a layer of sand and to examine periodi- 
cally, specially during the rainy season, and 
pick out the attacked or rotting potatoes. This 
method has given varying degrees of success, 
depending, it appears, largely on the correct- 
ness and efficiency with w^hich the method has 
been practised. 

Following Rahman’s clue, a laboratory ex- 
periment was conducted at Cawnpore in which 
lots of 16 potatoes were kept covered wdth 
sand, ash, saw dust, bhusa, ash mixed with 
lime, Lantana leaves and Murraya koenigii 
leaves, together with one lot uncovered as . 
Control and exposed equally to the tuber moth 
attack. The experiment lasted from 14-9-1944 
to 2-3-1945. The results have showm that 
potatoes, covered with sand, ash and ash mix- 
ed with lime, remained completely free from 
moth attack while other lots suffered heavUy. 
The percentage of moth-attacked and rotten 

potatoes under Lantana leaves was 91*0 
47*9 respectively against 0-0 and 8-3 imder 

sand and 0*0 and under ash. The experiment 
is being repeated on large-scale and a full ac- 
count of both may be published at a later 
stage. 

Entomologist to 

the CJovemment of U.P., -ir u t 

Cawnpore, ^ 

March 28, 1945. 

1. Rahman, Khan A., Curr. Sa\. 19U, 13, 1». 2. 

Lefroy, H. M., and Evans, G , /• 1910, 5. 


THE CHROMOSOME NUMBER OF 
SACCHAROMYCES CEREVISIAE 


aftpr a survey of our knowledge of the cyto 
ogy'" of yeasts Kater^ concludes that while 

is of doubtful value as a process occurring 
kSing budding “the burden of proof 
^th both sides”. We would Uke to add tot 

an explanation should also ^ Badian'-’ 

the chromosome number is given b> Baton 
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two bv Sinoto snd Yuasa*' as four snd by 
Kater^ as* probably eight. Badian is criticized 
(Guilliermond’M on the ground that his dia- 
grammatic illustrations do not fit in with his 
own cr Gullliermond’s photomicrographs. Our 
unifcrm and consistent results*^ indicate that 
for Lhe strain (S.C. 9, N.C.T.C.) investigated 
by us the chromosome number is two.^ This 
raises the question whether the different 
chromosome numbers given by various authors 
mav not be due to studies of different races 
passing under the name of S. cerevisice? The 
numbers given by Sinoto and Yuasa and Kater 
are multiples of that given by Badian. Were 
they dealing with tetra and octoploids? If so, 
the* results are not strictly comparable. 

The previous workers must have seen what 
they described. Kater ^ while referring to his 
previous work on yeasts considers that since 
his success depended “to a certain extent on 
Lccident*’ it could not form the basis for a gen- 
irral acceptance of the conclusion by all work- 
ers until others manage to duplicate the 


rv suits”. 

We have tried Bouin- fixation and subsequent 
staining with Heidenhain’s haematoxylin and 
rmd that the above technique reveals the two 
chromosomes seen in Carnoy-iron-hsematoxy- 
hn preparations. It is not at all necessary 
that the ceils should contain picric acid. 
Smears treated in the usual way would give 
good pictures of the chromosomes if the fol- 
lowing precautions are taken. 

(li Use of w’ort cultures. 

<2) Control of cultures in such a way that 
all ceils are almost at the same phase 
of development. 

1 3; Experimental determination of the time 
of division. 

(4} Fixation of wet smears. 

(5) Long staining with iron-hsematoxylin. 

(6) Careful differentiation. 

Our results suggest that the “accident” men- 
tioned by Kater ^ is not the delicate balance 
between the dye and the acid but that the 
calls should be at some phase of the mitotic 
cycle. We cannot also agree with Henrici'^ 
that -‘descriptions of details in morphologic 
structures less than Ijn in diameter should 
always taken cum grano salis'\ since in our 
preparations no other structure is present in 
the cells to complicate the picture seen. 

Why is it then, that even after filling ud 
the |X)ssible leak” in Kater’s technique we see 
on!}* two chroni<:^>mes, while Kater gives the 
numcer as i^ssibly eight? Under the belief 
that Bachan, Smoto and Yuasa and Kater have 
using different strains we carried out 
seme expemnents with acenaphthene. Poly- 
ploidy TOUld ^ induced and on cytological 
exammation of wort cultures after a few 
h^s treatment with the above chemical, one 
hnds m every field cells with varying chromo- 
appears, therefore, possible 
to pioduM a tetraploid or octoploid by con- 
^ treatment ^th ac^naX 

curious fact which emerged from 
Um experiments was the observa- 

tion that the measurements of the chromo- 
somes of the tetraploids need not agr^ 
that of the diplcids. Viewed ixx the light of 


the above discovery, it appears probable that 
different obs 0 rvers have been investigating 
different races passing under the name of 
,S cerevisicel If the above contention is sub- 
stantiated, much of the genetical work on 
veasts mav Imve to be revised in the light of 
new facts revealed by cytology. 

Our thanks are due to Mr. M. Sreenivasaya 
for bis active interest and encouragement. 
One of us .(M.K.S.) wishes to tender his 
grateful thanlcs to Messrs. The K. C. P., Ltd., 
XJyyuru, for tbie generous grant of a student- 
ship. 

Fermentation Technology Section, 

Indian Institute of Science, 

Bangalore K* Subramaniam- 

February 2, 1945. B. Ranganathan. 


1. Kater, J. McA., Bot. Kev., 1940, 6, (4), 104-180. 
2. Badian, J.. Bull. Inter. Acad. PAo-naisc, Sci. ct Latr. 
Ser. B, 1937, 1/5, 61-87. 3. Sinoto, V. and A, Yuasa, 
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ON THE PRESENCE OF AN 
OBTURATOR IN THE OVULE OF 
PHYLLANTHUS NIRURI L. 

In a short note on the development of , the 
embryo-sac of Phylanthus niruri, Maheshwari 
and Chowdry-^ (1937) reported the occurrence 
of a normal eight-nucleate megagametophyte 
when some previous workers had reported 
a five-nucleate one. Incidentally^ we also 
recorded the presence of an obturator in the 
ovule — a fairly common occurrence in Euphor- 
biaceae. Recently Banerji and Dutt- (1944), 
in a work dealing with the development of the 
female gametophyte of Putranjiva, Trewia, Eu- 
phorbia and Phyllanthus, agree that the 
embryo-sac is eight-nucleate but report their 
failure to find an obturator either in P. niruri 
or P. urinaria, and suggest .that Maheshwari 
and Chowdry probably mistook “the nucellar 
beak of the second ovule for an obturator”. 
It is added that “in longitudinal sections, the 
nucellar beak of the second ovule sometimes 
gave the appearance of an obturator but close 
examination always revealed its true nature”. 

Since this is quite contrary to our observa- 
tions and as the old slides on vrhich the original 
study was based were no longer available for 
study, I sectioned some material of P. niruri 
coDected from Dacca and am able to confirm 
our original statement that an obturator is 
clear and unmistakable. This is in agreement 
with the previous observations of Arnold!^ 
and others made several years ago on Cera- 
manthus (- Phyllanthus) (see Schnarf,'* 1929, 
for literature). I am unable to offer any ex- 
planation as to wdiy the obturator was missed 
by Banerji and Dutt- in their sections, but 
presume that their observations were made on 
non-median sections^ ' ; ' 

It may, therefore, -be concluded that an ob- 
turator is present in P, niruri is very 
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likely to he so in P. imvarUi as well, aithou^^h 
I have lu.l exaniiru'cl tlu‘ latU*r species myself. 
Daeea t University, P. Maiiksiiwari. 

March 5, 1945. 

1. Ain«»thl, ‘/'ntr. Mux. /'<•/. St. l*i ti;rs];urg, 

1912,9, 2. Uainaii ami Dutt, /*/vr, huL Acad. 

A'.A, h. UM4, 20, 51-00. a. Mah<‘0m“.in ;uvl Chowdry, 
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INHERITANCE OF FRUIT POSITION 
IN A CHILLIE CROSS 

A ruFH breeding strain of chillies I.P. 3.4, a 
ijrolilie heaiaa- with fairly pungent fruits from 
the Innun-ial Agricultural Institute., Delhi, was 
cros.st‘d with another pure strain, 'Yellow Wax’, 
from Huttt)u ^ Sons, highly prized for pickles, 
with a view to evolve a type combining the 
siz.t^ of the 'YelUiW Wax’ with the pungent and 
proUlie bearing characters of I.P. 34. The 
fruits are er(‘ct in 'Yellow Wax’ while being 
pendent in I.P. 34. The results of the crosses 


The segregation observed is given in Table I. 

From the F., of the cross I.P. 34 and 'Yellow 
Wax four-self ed phenotypes and seven-self ed 
ones from its reciprocal cross were grown - as 
F.j m the subsequent season. Segregation was 
observed in one family of the former and five 
of the latter cross. The data are given in 
Table II. 

The only significant deviation of the expect- 
c.d from the observed frequencies is in family 
F.,-67 where the value of P exceeds 0-20. 

A single factor is, therefore, involved in the 
expression of the fruit position. 

Shaw and Abdur Rahman Khan (1928) have 
used position of the fruit as a diagnostic char- 
acter in classifying chillies.* Deshpande (1933) 
has shown this character to be governed by a 
single factor. Our observation is also in ac- 
cordance' with that of Deshpande. Pendant 
position cf fruit is dominant' to erect and T 34 
may be designated PP for this character and 
‘Yellow Wax’ as PP. 

The cross reported above was originally 
made in 1940, by the Junior author, Babu 
R. S. Roy. We are grateful to Dr. R. H. 
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regarding the position of the fruits are report- 
ed below. , 

In the F, of the cross ‘Yellow Wax 
I.P. 34 and I.P. 34 ‘Yellow Wax’, the fruits 
were found to be mostly pendant with oc- 
casional erect early stages. 
the above crosses two-selfed F t plants were 
grown as F.>. The segregation observed was 
into erect and pendant fruits, with a few cases 
of erect-pendant fruit position, the 
stages being erect. The last type was 
among the group of erect ones, since these 
fruits resembled that of the Yellow 
only in being erect in the earlier stages but. 
also in the later assumption of a pendant posi- 
tion owing to an increase in size and weigni. 


Richharia, Economic Botanist, Bihar, for pro- 
viding us with facilities for this investigation. 
Asst. Economic Botanist, ^ 

Bihar, ^ M. P. Singh. 

Senior Scientific Assistant, 

Botanical Section, R* b. Koy. 

Sabour, 

January 9, 1945. 
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16, No. 2. 3. Singh, M. P., Ann. Rep. of the But. Sec., 
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The Measurement of Colour. By W. D. 

Wright. (Adam Hilger Ltd., London), 1944. 

Pp. vii 4- 223. 20sh. net. 

A valuable addition to the literature on the 
science of colour has been made by the ap- 
pearance of this book, written by one of the 
pioneer investigators in the field of colour 
measurement. 

The science of colour is associated with the 
names of Goethe, Young, Helmholtz, Ostwald, 
Maxwell, Konig, Dieterici and Abney. These 
earlier workers saw^ the possibility of formulat- 
ing a theory of colour, based on the fact that 
some as yet unexplained mechanism in the 
human eye, was able to respond to the three 
fundamental colour stimuli — ^red, green and 
blue, and that by the individual or simulante- 
ous excitation of these three stimuli sensa- 
tions corresponding to all the possible hues 
and the white, were obtained. The founda- 
tions of the trichromatic system of colour 
measurement were thus laid but it was not 
till the year 1923, that the first serious difficul- 
ties in the precise measurement of colour, 
were successfully overcome by Ives, Guild and 
■Wright. The International Commission on .Il- 
lumination in 1931 finally laid dowm the exact 
conditions for colour specifications by defining 
the illuminants A, B and C, and by specifying 
the colour response of the normal eye, very 
often spoken of as the standard I.C.I. observer. 

With the essential requirements for colour 
measurements thus laid down on an inter- 
national basis, it is now convenient to specify 
any colour on the trichromatic system, by a 
point on a rectangular chart, with only two of 
the trichromatic coefficients X and Y corres- 
ponding to the reddish purple and the green 
sensations. The third coefficient Z is given by 
the fundamental requirement X -!- Y -f Z =1. 
On such a co-ordinate system the colours of 
the spectrum lie on a ‘hue-locus’ which is in 
the form of a triangle. Any colour would 
then ordinarily correspond to a point within 
this triangle, the spectral blue and thje red 
being at the left and right corners respective- 
ly, while the green is at the apex, and white 
at the centre. 

It is obvious that such a system of colour 
specification requires instruments of precision 
whereby the three coefficients may be deter- 
mined. The spectrophotometer is the earliest 
known and the best instrument for this pur- 
pose, but its use requires skilled manipulations. 
It is perhaps more practical whenever colour 
measurement is required to be carried out as 
a matter of routine, as for example, in various 
colour industries for their specifications, to 
employ, trichromatic colorimeters of the Guild 
or the Donaldson types. Lovibond tintometer 
in its most recent form serves the same pur- 
pose. • 

It is true that in spite of the exact specifi- 
cations of colour thus made possible, second- 


ary standards in the form of charts containing 
as many coloured patterns as possible would 
be continued to be used till a full sense of 
colour is generally developed and people learn 
to visualise the colours before them in terms 
of X, Y and Z coefficients. Colour atlases like 
The British Colour Council’s dictionary of 
colours, containing some 200 patterns with 
their corresponding trichromatic coefficients 
and brightness factors, and the Munsell Colour 
charts calibrated in terms of trichromatic co- 
efficients, largely used in America, thus form 
the necessary link between the ordinary and 
the scientific language of colour. 

With the ever-increasing number of colours 
and their applications in various trades and 
industries, colour specification has assumed an 
importance, which was never fully recognised 
before. Dr. Wright has a great deal to say 
on all the points enumerated above and the 
book would greatly appeal to the student of 
colour physics. Intelligent layman who has 
anything to do with colour will also find in it 
portions which 'would lead him to a quick 
appreciation of the value of colour measure- 
ment. A remarkable . feature of the book is 
the clarity of the text and its presentation. 

Some of the charts and diagrams provided in 
the book are both original and interesting. 
Special mention may be made in this connec- 
tion of one dealing with the location of vari- 
ous colours on a co-ordinate system of two 
of the trichromatic coefficients X and Y. 

The illustration on the dust cover of the 
book is a little intriguing. The spectrum locus, 
with the position of some of the commc i 
colours indicated, and the artists pallette 
giving cut three colour’’ possibly the ‘pri- 
maries’ are well depicted. But who is the 
Onlooker? Does the robto-like head represent 
the I.C.I. observer endowed with a keen 
colour sense-? 

The book it altogether delightful and 
Dr. Wright may be congratulated on his suc- 
cess. There is no doubt it will find a place 
in the libraries of the educational institutions 
and industrial concerns which interest them- 
selves in the teaching and application of the 
colour science, - B. K. Vaidya. 

Annual Review of Physiology, Vol. VI. By 
James Murray Luck and Victor E. Hall. 
(American Physiological Society and Annual 
Reviews, Inc., Stanford University P.O., 
California), 1944. Pp. viii -f 630. Price 
$5.00. 

This extremely useful, authoritative and in- 
dispensable review, as usual, contains a discus- 
sion of the progress achieved in several 
branches of physiology. Nineteen subjects 
covering the physiology of tissues and tissue- 
fluids, and the physiological functions and pro- 
cesses, are dealt with in this volume. The chap- 
ter on Development of Physiology is de'voted 
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to a discussion of the process of development 
largely from the biochemical and functional 
points of view. Is neoplastic growth condi- 
tioned by chromosomal disturbances? What 
is the mechanism of the action of carcinogenic 
chemicals? How far do nutritional factors and 
harmones influence neoplastic growth? These 
and other interesting problems are discussed 
in the chapter on neoplastic growth. The 
physiology of the skin is the subject of an 
extremely interesting review’ by Rothman and 
Flosch. The rather specialised physiological 
functions of the skin, such as keratinisation, 
pigment formation and formation of long 
chain fatty acids and alcohols by the seba- 
ceous glands, capillary permeability and percu- 
taneous absorption, are specially emphasised. 
The bactericidal action of the ether -soluble 
lipoid fractions of the skin and its appendages, 
the ability of the skin and the follicular regions 
to absorb vi.tamins, hormones and even in- 
organic ions, are some of the practically 
significant observations which have been 
critically examined in this highly suggestive 
chapter. The review on physiological psycho- 
logy presents an interesting and useful discus- 
sion of the “Three fields where the principles 
of physiological psychology are being develop- 
ed most rapidly. These are (a) psycho- 
surgery, (b) shock therapy, and (c) experi- 
rhontal neurosis.” 

Increasing importance has been given to the 
health of the industrial worker whose contri- 
butions to the prosecution of the war has re- 
ceived grateful appreciation. The efficiency of 
the worker depends upon his physical fitness, 
endurance and mental alertness. This new 
field of industrial physiology forms the subject 
of an interesting review which should be wide- 
ly read. There are other equally interesting 
and valuable reviews, pertaining to both the 
fundamental and applied aspects of physiology. 
We have only taken a few examples at random 
and tried to invite attention to what has 
struck us at the first reading. These reviews 
are becoming increasingly indispenpble not 
merely, to the wdde circle of investigators in 
the field of physiology but also to the enlight- 
ened medical practitioner who desires to 
persue his profession with knowledge and 
understanding. 


Intermediate Practical Chemistry. By P. B. 
Sarkar. Third Edition (revised and en- 
larged). (H. Chatterjee & Co., Ltd., Cal- 
cutta.) Pp. 166 -f' iv. Cost Rs. 1-12-0. 


The long-felt need for the student of the 
Intermediate class (who is now mainly depend- 
ing on the class notes for his guidance in me 
practical work) is more than satisfied by this 
lucid and concise book. The author has spared 
no pains in giving detailed instructions for 
many experiments described in this booK. ine 
first portion consists of eighteen preparation 
exercises which include the detailed instruc- 
tions on the more elementary laboratory chem- 
ical practice such as maintaming the Practical 
note book, experiments on solution, nitration, 
separation of the constituents of a mixtme, 
preparation of chemicals, etc. The next section 


deals with inorganic qualitative analysis. The 
author has first given the individual tests for 
various basic as w’'ell as the acid radicals and 
then the general scheme of analysis. Unfortu- 
nately the general scheme of analysis is rather 
too brief to be easily understood by the stu- 
dent and it is hoped that this defect will be 
rectified in the next edition. The use of the 
balance and the experiments involving weigh- 
ing such as determination of equivalent 
weights have been described next. It has to 
be pointed out, however, that a more elegant 
and accurate method must be given for the 
determination . of the equivalent' Weight of 
zinc. A few more varieties of experiments 
could have been given in place of similar ex- 
periments like the determination of water of 
crystallisation of barium chloride, copper sul- 
phate, etc. Amongst quantitative exercises 
only acidimetry and alkalimetry are given. It 
is very desirable to include a few’^ more volu- 
metric exercises like the titrations with 
KMn0.t, KoCr.>0-, etc. At one or tw’O 

places (pp. 133, 148) the author suggests the 
pipetting out of concentrated sulphuric acid. 
In the opinion of the reviewer, this is a 
dangerous and an unnecessary habit, particu- 
larly for an Intermediate student The last 
section of the book deals with some simple 
organic analysis like detection of carbon, 
hydrogen, halogens, etc., and also the deter- 
mination of melting-point, boiling-point. 

It is highly gratifying to note that there are 
very few mistakes and also that the price is 
quite low. It is hoped that the students of the 
Intermediate classes will be greatly benefited 
by this book on practical chemistry: 

M. R. A. 


Principles of Cereal Storage. By Dr. F. P. 

Coyne, Director of Storage, Department of 

Food, Government of India (November 1944). 

It is curious that in a predominantly agri- 
cultural country like India, the question of 
combating pests and diseases of food-crops, 
should receive little attention in spite of the 
prevailing critical conditions of food shortage 
imposed by war. And yet, the pests and to- 
eases of crops alone are directly responsible 
for the loss of crores of rupees worth of food- 


xains. , . . ^ 

Several countrywide schemes for growmg 
aore food have been launched; nowhere has 
he perpetual problem of protecting the very 
ood in the process of its growth from their 
lests been given any serious coMidwaUon. 

It is gratifying, however, that the Central 
Government have formed a Dir^tor^e of 
Jtorage as an adjunct to the Foc^ Department 
v'hich is entrusted with the task of proper^ 
reserving the harvested as weU as 
ooderains One would wish that t!to had 
omi into existence very ^ 

hat similar directorates of field campaign 
iainst pelte diseases’’ were also set up 

limultaneously all ^ r^rent <?foraoe 

The handbook, Pnnaples of Cereal 
DubUshed by the Food ,PeP^tnient 
nnqflv the lectures delivered st a training 
se if the principles of grain storage, held 
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at the Imp:*ria} Agricultural Research Insti- 
tute, New Delhi. As stated in the preface, by 
Ine author, ‘this book is intended for the lay- 
man and strict scientific accuracy has been 
del:berate!v .‘sacrificed, for the sake of clarity 


ard brevity*. 

Three- main sources of loss in stored gram 
e.st:mat~d at about 3 millions of tons per 
annum:, namely, moisture, insects and rodents, 
h».vi beer, dealt with in an instructive manner 
in ir.is b(;ok. The effect of climatic conditions 
(<Ti Stored crains described with special refer- 
enct- Vj temperature and relative humidity, as 
exempli tied :n the case of typical inland and 
coastal towns like Calcutta and Bombay with 
a heavy rrion^oon and others like Karachi and 
f^hore with a light monsoon, is extremely 
revealing and acts as an eye-opener to those 
interested in grain storage. The close relation 
exisiint oetween moisture content of grains 
and inject decelopmz-nt and heating and mould 
formation .5 thoroughly discussed and useful 
-uggestions are made for minimising damage. 

In dealing with insect damage to grain — 
;p.ia]:tatw£- and quantitative, the author has 
clearly |r..nted out the difficulties of accu- 
rately as.-e.ssing damage, the fallacies of the 
uoaeedtme adopted by the trades people and 
fully the correct methods of sampl- 
ing and derivation of extent of damage and 
loss The standardisation of bins for bulk 
>U)ra.je and grdowns for bag-storage in India 
i:iat h'd" long been ponding, has received the 
full atterhion of the author and the recom- 
mendation n.ade. admit of ready and easy 
adoptio-n almost all over the country especial- 
ly at this juncture. 


Of the different control measures against th 
inserts affecting grains in storage, discussed i 
hht fumigation stands out prominenth 

T.nt' cuthor feeh most confident in recommend 
iHK widely the use of ethylene dichloride 
tetrachloride mixture for fumigatin 
in:«.'stf-d stocks, 

-•tItv T " ^ the two new’ insecticide! 
aJ u i and "ooD . expected in course of time 
to be uieased for civilian use, w’ould prob 
My \eT} efTectively replace most fumigant 
m t..e treatmen! of premises and infeste- 
.■•un.-ivs Because of the promise offered by thes 
ntw synihetjc products, the use of «Iner 
wl-O- '5PJ’-ion of the author, has bu 

..rn.ud -wpc*. Heat treatment of infestei 
t it effective on a small-scale 

A.. Mid offer obvious difficulties in large-scali 

-he proper control o 

Ri c. rt activity and damage to grain fom 
a u r. ,mp..rtant aspect of proper stwase o 

attributable to^ thi 
of^ h^i^X'ns o^f 

public health authontirS^'^^^u^ 


The Royal Society (1660-1940)-~A History of 
Its Administration under Its Charters. By 
Sir Henry Lyons. (Cambridge University 
Press), 1944. Pp. 334. Price 25sh. 

This uncommon book was produced in 
uncommon circumstances. During June 1940 
the gallant and lamented author, crippled 
with arthritis and approaching 76, began a 
fair draft, narrowly escaping death when his 
bouse was wrecked in that September . 
Bombed out of two hotels, he occupied five 
temporary liomes far from libraries, reading 
the final proofs at Great Missenden where he 
died on lOtH August 1944 just before publica- 
tion, so closing an epic of the home front. 


it may oe saia mat wnen a rancis 15 a con 
(1561-1626) wrote, “Those, therefore, who 
determine not to conjecture and guess, but to 
find out and know; not to invent fables and 
romances of worlds but to look into and dis- 
sect the nature of this real world, must con- 
sult only things themselves he opened the 
gateway of experimental science, besides 
giving largely unheeded good advice to 
slogan-ridden posterity. Soon after his death, 
there began to meet in London disciples inter- 
ested in the new philosophy, and this Invisible 
College — ^Robert Boyle’s name for the Philos- 
ophers’ Society — owed immunity from reli- 
gious persecution to its largely roundhead 
membership; later gaining protection through 
royal support when Charles II granted, in 1662, 
its first charter to the Royal Society of London 
for improving natural knowledge. This fortu- 
nate association is attributable to the first 
president. Lord Brouncker, and Sir Robert 
Moray, both being in favour at Court. It was 
no mere formality, because Pepys records that 
the alert-minded monarch “mightily laughed 
at Gresham College for spending time only in 
weighing of ayre and doing nothing else since 
they sat . This incident illustrates one of the 
imant society’s growing pains, namely, public 
^imcule of the Fellows’ labours, which were 
Steele, Addison, Swift, and more 

gently Pope. 

Another sterner obstacle to progress was 
members who were not 
in the new knowledge. 
ni meeting of 1663 registered 

ripk iiri noblemen, 22 baro- 

9 ho h kmghts, 47 esquires, 32 doctors, 
2 bachelors of divinity, 2 masters of arts and 
8 foreigners, of whom only ■ one-third may be 
tinS h^r The more decorati^'^'^^on- 

efllctetion^ elected in the unfulfilled 

providing monetary support 
century enthusiasm ^ for 
appears to have been coupled 

^ubscriDt^n^"^^ Tay .the weekly shilling 
fore centuries were to pass be- 

IS obstacle wa^ completely surmounted. 

Scc^^aMobitf^ recei^ving its charter the 
(1635-1703^ ^ C.*tt^ator Robert Hooke 

^iety evii^v fh “to furnish the 

they mett with three or four 

Se tht expecting -no recom- 

C ^ enabling 

service durinv f....t rendered most valuable 

-ervice durmg forty years, first as demonstra- 
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tor and curator, then as Fellow-Councillor and 
Secretary; but seems to have shared with 
the porcupine its outstanding characteristic, 
and probably thereby postponed election of 
Sir Isaac Newton (1642-1727) to the presi- 
dency, which took place later in the* year of 
Hooke’s death and lasted twenty-four years. 
This period marks a turning point from decline 
and hardship, the Society acquiring (1710-80) 
its own home ’ in Crane Court and beginning 
to make real progress continued under Sir 
Hans Sloane (1660-1753) who, following 
Newton, served the Society in various capa- 
cities during 63 years. Sir Joseph Banks 
(1743-1820), wealthy landowner and ardent 
naturalist, was president from 1778 to 1820, 
generously opening his London home to all 
men of learning and to travellers of note, 
while picturesquely presiding at the scientific 
meetings in court dress with decorations. The 
fellowship increased from 450 to 640, but the 
2 : 1 proportion of non-scientific members per- 
sisted, while the president’s wide and varied 
interests appear to have prevented him from 
giving an attention to the Society’s finance and 
administration comparable with the precise 
conduct of his own affairs. 

From 1821 a marked change is noticeable, 
coinciding with the accession of Sir Humphry 
Davy (1778-1829) to the presidency. By 1860 


the^ reformers had completely amended the 
Society, and the scientific Fellows at last were 
more numerous than their colleagues who are 
now limited to those elected under statute 12. 
Among 467 Fellows at the close of 1944 the 
latter number 10, with 50 foreign members. 
Thus the Council is composed solely of scienti- 
fic men who select twenty new Fellows each 
year, while “persons who have either rendered 
conspicuous service to the cause of science or 
are such that their election would be of signal 
benefit to the Society” may be selected on an 
annual average of one (Statute 12). Finan- 
cially too, the Society had long ago reached 
smooth water, securities in the general pur- 
poses found amounting in 1833 to £14,000 and 
growing to £ 155,000 at the close of 1944 : 
the aggregate of special funds, research funds 
and Warren research fund whose capital must 
be kept intact, greatly surpasses this amount. 

Thus throughout its eventful growth, Sir 
Henry Lyons has traced administration of the 
Royal Society in painsgiving detail. Elected 
a Fellow in 1906, serving as Councillor, 
foreign secretary, vice-president and for ten 
years most ably and with great zeal as trea- 
surer, he leaves a sterling monument to the 
venerable body he loved so .well and served 
so well, with unfailing good humour and rare 
modesty. M. O. F. 


SCIENCE NOTES AND NEWS 


During the course of a lecture on 31st 
March under the auspices of the Society of 
Biological Chemists, Bangalore, Sir J. C. Ghosh 
vividly described the changes that have come 
about in California during the last seventy 
years. The present prosperity of California 
wa.s due not only to gold and oil but also xo 
the vast irrigation scheme which supplies ttie 
necessary water for agricultural purposes. He 
pointed out how it has- been possible for Cali- 
fornian fruit to be sold on the Calcutta market 
cheaper than fruit from the Punjab. 

While describing the Tennesse Valley scheme, 
ho pointed out how the project has stopped 
soil erosion in the area and how the use oi 
phosphates manufactured in the tract itseJi 
from raw materials found locally and f^c^ 
power generated on the spot has made the 
lands fertile by its application to grow legumi^ 
nous crops thereby enriching the soil with 
nitrogen also. He laid great emphasis on the 
prevention of wastage of irrigation watei b> 
stopping seepage from irrigation channels, on 
the measures taken to keep 
malaria and on the measures .adopted to facili- 
tate traffic by promoting navigation as welL 

All this has been done by. adopting ^ ^^ng 
range policy and by spending millions ^1' 
lars in the interests of the country without 
looking to an adequate immediate ^anml 
return. It was pointed out that a finanum 
return of even 3 per cent, was considered 

country of 

irrigation scheme has been put through 


recent years and further schemes are under 
consideration. While people in America talk 
in millions of dollars our administrators very 
often hesitate to talk even in lakhs of rupees. 
While a return of 3 per cent, is considered 
satisfactory in that country, a guarantee of at 
least 6 per cent, is expected here. Measures 
to prevent the advent of malaria in an irri- 
gation tract are rarely thought of and put into 
execution simultaneously with starting of irri- 
gation. Furthermore, measmes to prevent 
formation and rise of alkali in an irrigated 
tract thereby preventing soil deterioration are 
rarely thought of except after the problem has 
become very acute and land has begun to go 
out of cultivation. 

Sir J. C. Ghosh laid great stress on the mea- 
sures taken to prevent wastage of water in that 
country by making the irrigation channels 
quite water-tight to prevent seepage and per- 
colation. He emphasised the great wastage of 
water in this country due to the nature of 
irrigation channels. While measures are being 
taken to form tarred and cement roads . on a 
very large scale in the near future, we do not 
hear of any adequate measures to make our 
irrigation channels water-tight to avoid loss by 
percolation and seepage. Our people seem to 
be quite satisfied with a spectacular sight of 
a huge reservoir full of water without devot- 
ing much thought to the economic use of such 
water stored at great expense. 

Just like the Tennesse VaUey soils, our Indian 
soils too seem to be very much in need of 
phosphatic manures to build up soU fertiUty 
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and ensure big yields per acre. A suitable 
irrigation policy to enable the cultivator to 
grow leguminous crops by liberal phosphatic 
manuring and thereby enriching the soil with 
the much-needed nitrogen also is urgently 
called for. 

If irrigated areas are kept free from malaria, 
measures are taken to prevent formation of 
alkali in the soil wherever necessary, and a 
suitable irrigation policy devised to make it 
easy to grow green manure crops it seems 
quite possible to double the yield from our 
lands already under cultivation in about 20 to 
30 years. In that case, this country will be 
able to provide food for more than 500 million 
people. 

While winding up the proceedings. Dr. 
Fowler, the Vice-President of the Association, 
laid stress that provided men and materials are 
available for work, money will be forthcom- 
ing by itself. I respectfully beg to differ from 
the above statement. While there are enough 
qualified men to undertake such work in this 
country, financing an agricultural scheme with 
a long-range policy seems to be rather diffi- 
cult. The industrialist who always looks to 
an immediate big return is not interested in it 
and Government does not seem to be very keen 
on a long-range policy without the guarantee 
of an adequate return. 

Our only hope lies in the many post-war 
development schemes that are now being 
forged and we trust that they do not get shelv- 
ed with the return of normal conditions. 

B. N. I. 

In view of the importance of tobacco as a 
valuable commercial crop and the variety and 
complexity of problems relating to its produc- 
tion, processing and marketing, the Govern- 
ment of India have decided to set up an 
Indian Central Tobacco Committee on the 
lines of similar other Commodity Committees 
for Jute, Cotton, etc. The functions of the 
Committee will be to assist in the improve- 
ment and development of the production and 
marketing of tobacco and all matters inci- 
dental thereto. The Committee will devote its 
special attention to the improvement of the 
flavour and aro.ma of Indian tobacco, and re- 
search on these problems will be taken up 
shortly. The Government of India will finance' 
the Committee by placing an annual grant of 
Rs. 10 lakhs at its disposal. 

The Government of India have decided to 
expand the facilities for post-graduate train- 
ing, and to admit fifty students a year from 
April 1945 onward at the Imperial Agricultu- 
ral Research Institute, with a view to meeting 
the growing demand for the training of higher 
agricultural staff at the Centre and in the 
Provinces and States. 

So far the Institute admitted on the average 
sixteen students per year for training in five 
sections. There will be now two more sec- 
tions, i.e., Agricultioral Engineering and Agri- 
cultural Economics and Statistics added to the 
Institute. 
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The total cost of the scheme for the first 
year would amount to Rs. 1,75,100 and will fit 
into* the full Five Year Plan of the expansion 
of the Institute as a post-war measure. 

Dr. Alagappa Chettiar has donated an addi- 
tional contribution of two lakhs of rupees to 
the opening of a College of Technology in the 
Madras 'Dniversity. Dr. Lakshmanaswami 
Mudaliar, the Vice-Chancellor, in acknowledg- 
ing the gift, referred to the munificence of the 
donor as the largest single contribution to the 
University. 

The Nobel Prize for Chemistry for this year 
will be awarded to Dr. Chou-Hou-Fu, Dean of 
the Science College of the National Szechwan 
University, says the bulletin issued by the 
Chinese Ministry of Informatiqn. Dr. Chou 
will be the first Chinese to win the Nobel 
Prize. 

The President, Forest Research Institute, has 
advised that the statement appearing in Cur- 
rent Science (March 1945, p. 84) that Sir Her- 
bert Howard has been appointed Adviser to 
the Government of India on Forestry, is not 
correct. We deeply regret the error. We have 
been informed that Sir Herbert Howard has 
gone on leave preparatory to retirement. 

SEISMOLOGICAL NOTES 

Among the earthquake shocks recorded by 
the seismographs in the Colaba Observatory 
during the month of April 1945, there were 
eight of slight and one of moderate intensities. 
The details for those shocks are given in the 
following table: — 


Date 

Intensity 

of 

shock 

Time of 
origin 
I.S.T. 

Epicentral 

distance 

from 

Bombay 

Remarks 

10 

Slight 

Slight 

H. M. 

07 52 

(Miles) 

4460 


10 I 

22 46 

3290 


15 ‘ 

Moderate 

09 05 

5195 

Epc, near 

18 

Slight 

19 .35 

4165 

Kamchatka 

19 

Slight j 

19 34 1 

7245 


20 

Slight ' 

00 17 

1730 


22 

Slight 

10 19 ' 

5190 


22 

Slight 

16 21 

2055 


23 

Slight 

13 00 

1555 



As we go to the Press, we have learnt with 
the deepest sorrow that Sir Martin Forster, 
formerly Director, Indian Institute of Science, 
Bangalore, and one of the principal founders 
of Current Science^ passed away peacefully at 
his residence in Mysore on Wednesday, the 
23rd May 1945. 
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FOOD PRESERVATION AND FOOD TECHNOLOGY 


^HE Department of Food of the Government 
of India has constituted a Technical Panel 
of Scientists to advise the Department on the 
preservation and processing of food. Address- 
ing the first meeting of the Panel, Sir J. P. 
Srivastava, Food Member to the Government 
of India, declared: 

“The problem of food has during recent 
years engaged the increasing attention of 
almost all Governments in the world. And it 
is right that it should be so. Food is the very 
bedrock of a nation’s life and well-being. It 
is the foundation on which practically all else 
is built. This is a truth which has long failed 
to receive the amount of recognition it 
deserves. Researches in the field of food and 
nutrition during the last two or three decades 
have shown how urgent and important this 
problem is. There is an increasing realisation 
that between optimum health and flank ill- 
health there is a considerable no man’s land 
in which people may not be suffering from any 
obvious disease and yet may not be enjoying 
that standard of health and vigour which an 
optimum diet could have afforded them. Even 
in countries like Britain and the U.S.A. where 
the general nutritional level is considerably 
higher than in this country, practically half 
the population has been considered to be re- 
ceiving a sub-optimum diet by this standard. 
In his message to the Hot Springs Conference 
the late President Roosevelt directed attention 
to this vital problem and stressed the fact 
that agriculture and food industries of the 
world still employed the vast bulk of the popu- 
lation of the world and required far greater 
consideration than they had so far received. 
The organization of the United Nation’s Inte- 
rim Commission on Food and Agriculture is a 
development in this direction. It is fitting 
that this problem should also receive organized 
attention in this country. 

“The problem of food rests principally on 
three pillars: 

• (1) The production of raw foodstuffs; 

(2) the food-technological industries includ- 

ing the preservation, processing and 
fortification of foodstiiffs,- vitamin tech- 
nology and all related problems; 

(3) the distribution of food to the popula- 

tion according to physiological needs. 


Food Preservation 

“It is with the second set of problems that 
you will be more specially concerned. Ours 
is mainly a tropical country, considerable parts 
of which have in addition a humid climate. 
These are ideal conditions for food-stufis to 
undergo spoilage by insects, micro-organisms 
and also by normal biochemical processes. 
While exact figures are not available, our 
economic loss per year owing to the spoilage 
of foodstuffs of all kinds must be running into 
tens of crores of rupees. Ours is pre-eminently 
a country where food-technology should have 
reached a high-watermark of development. 
In Britain and. in America, food industries are 
highly developed. In Britain there are insti- 
tutions investigating food-technological prob- 
lems, covering cereals, meat, fruits, fish, etc.; 
so also in America. * These are in constant 
touch with food-industries, which are getting 
a higher goal for their standard of production 
as researches go on. 

“It is clear that if countries enjoying a tem- 
perate climate, where the rate of spoilage is 
much less than in ours, take so much care in 
the preservation of their foodstuffs, our 
responsibility in this matter is much greater. 
Beginnings have been made in this country. 
The jolt - of a war knocks off slumber. The 
question of prevention of spoilage of cereals is 
receiving much greater attention now than 
ever before. Canning of fruits has been started 
on a large scale in the North-West Frontier 
Province and we hope with increasing stand- 
ardisation of fruits and further improvement 
of processing our standard will at least be 
equal to that of the best canned fruits of other 
countries. The development of the hydrogenat- 
ed oil industry has received a great spurt 
during the war and we are at present engaged 
with the question of its further development on 
sound lines. The biscuit industry has been 
considerably expanded. Industries like those 
of pepper, mustard, golden syrup, sugar cubes, 
lime juice cordial, refined salt, etc., have 
been sought, to be developed. It will be 
our earnest endeavour to see that these indus- 
tries outlast the ’ war. The problem of the 
production of vitarfiins and the fortifications 
of various foodstuffs with vitamins and min- 
erals, as has been done in the U.K. and the 
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I' S A .:5 before us. The Question of food- 
y AHi \cuduczion from molasses is also receiv- 

c. deration. 

DeHYDRATIOX ANT) REFRIGERATION 

The ne-v industry of dehydration has been 
^:i,atiy developed as a result of the war. A 
i n'lii^rable body of knowledge has been 
:n course of this development ' It is 
f r -J and us to consider what part of tlnis 
.ndairtrv can be switched on to peace-time 
pr.d action. It is my earnest hope that the 
dehydration industry which has started 
:: a iurce scale in the N.W.F.P. may be estab- 
-mi sound lines and become a permanent 
"f the food industry in this country. 
IX^nydration of vegetables and fish has been 
. arrivd ii.u: indigenously in village homes in 
vu.’sjus parts of the country for a long time 
uni .t :s for you to consider whether, with 
r.tdp of the knowledge now available about 
n-j.rt' scientihe methods of dehydration, the old 
.rd.uencius methods may not be improved or 
irari.'f erred to new lines. The food-packing 


industry is also an important one, to which I 
would like to invite your attention, 

‘^Refrigeration is now considered to be the 
best method of preservation of perishable 
materials like hsh, meat, vegetables, etc., and 
I would request you to consider this question 
also with reference to this country. 

“The implications of a well-organized food 
industry are colossal. It is meant to (1) pre- 
vent or dimmish spoilage, (2) remove foodstulTs 
-from seasonal gluts thus preventing waste and 
making them available in other seasons, 
(3) increase or retain the nutritional value’ of 
foodstuffs, and (4) produce new foods like 
yeast, synthetic vitamins, vitamin concentrates, 
etc. Great things can and will be achieved by 
tha application of science and technology to 
food. Food has even been produced from 
wood, and during the present war, fats have 
been made from coal. I do hope by your 
joint pdeavours with our technical experts, 
you will be able to help us in the development 
of a full-fledged food-industry in this country 
on scientific lines.'’ 


TATA MEMORIAL HOSPITAL FOR THE TREATMENT OF CANCER 

AND ALLIED DISEASES* 

Its modest achievements detailed in the report, 
makes one hope that after the termination of 
the hostilities, the extension of the teaching 
and research programme envisaged, would 
really contribute its share to the solution of 
the many problems that are encountered in the 
study of Cancer”. Realisation of this aim 
would be possible, only if the best brains in 
pure science are attracted to the laboratory 

and given not only facilities, but what is more 
important, unfettered freedom. 

Cancer is a problem of the West while 
Leprosy is the problem, of the East. Care of 
oyer five thousand Cancer patients in the course 
IS no mean record, but this 

pales into insignificance when it is rcalizud 
India to-day, there art' 
1.500,000 lepers. One out of evoiw three 

lep^s in the world is in India. Even llie 
nrAhf® to consider thi.s serious leper 

problem, owing to the horror and kritlnr-iir 

;^n.-S:r Dorabink Sir'Rato“Ahe S-ead"of 

dec.aci. af'.er consultation with exnertq disease. The problem has to be 

Dr- Patterson of tois four^seas™®' 


PHILANTHROPISTS are the back-bone of 
ar.y enlightened community, and in India, 
the Huube of Tatas has perhaps no equal. Tbe 
nunnial report of the Tata Memorial 
for Cancer shows what enlightened 
ph La nth ropy could do for the alleviation of 
.nuniu.n sunering. 

O.r :he suggestion of Sir Frederick Sykes, 
the ir.en Gov-rnor of Bombay, Sir Dorab Tata 
ag.e.a early in 1932, m finance the establisb- 
.T.vrt of a Radium Institute in Bombay. “As 
origi.uilb visualized, the scheme was on a 
med. it scale, providing fer the purchase of 
40ur.:... .grams of radiim at an estimated cost 
ua Ks l .acs which included an endowment 

‘01 Its -M.ptteep.” 

Owmg to the unexpected demise of Sir Dorab 
ir. 1932 the -‘duty of carrying through 
project devolved on his Trustees”. In 


Ta''a 

thf 


ipi 


-- ... i vAsj . JLii 

, provide a worthy memorial to the 
e-'.Iigfatened phUanthrepy embodied in 
• his two 


Or. * o ----- wiui experts iLKe 

Prc,_ Regaud of Paris, Dr. Patterson of M^f 

r af Hocnft-i Dr. Ewing of Memo- 

nai H,jcp,mi. New York, -to start a Cancer 

fcu r‘" 't rff ^ Institute and 

smsf V rAc ^ necessary adjuncts for 
fAi. and Radium— for, though a 

^d.um Insutute would undoubtedly sunnlv 
^ urgent want in Bombay, the typ^f 

ed ■ -If necessarily be restrict- 


When theology is unable to fit the Icnra 
bacilli in any Cosmic Plan, when scienti'sts 
during the past five decades have failed iio't 

cW^wLthTrTh". oven tolnS^e 

cut wnether the bacilli seen in a lesion -wo 

cSateLh^^A attempts ritSr It 


- -If itrsca^ToVrbTSged'^^& - -^i^irTaVLafled and when it t 

the beneftf coSed IhAAtwA" ot either iloltting all 

“. 5 , ''ss 

|Mmta;mng a Cancer Hospital would tejutti- w Tf- '"P ™der iZll Conditions bv 

AreltAent 'r/smdy*’“f |*^“tlTopy’”^tt''Lnco^ i'nvesttga?f<fnf’''tn 

*• - ii rsufi 

patients" have had the tenefit Iff 7’'°°° 

jL^perts in the staff of the feutiS 

* ‘firH Triennial Report,” Bombay, 1945. 
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of medical victims, the benefits 
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Leprosy iL Indim“^^^ problem of 
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SIR MARXm ONSLOW FORSTER, F.R.S. 



his wide circle of pupils, friends and 

admirers, both in India and abroad, the sad 
news of the sudden and unexpected death of 
Sir Martin Forster which occurred at his resi- 
dence in the city of Mysore on 23rd May 1945 
has come as a severe shock. He was seventy- 
two. A few weeks prior to his death, on 8th 
of May 1945, he sent for publication in Cur- 
rent Science a “connected story” of the Royal 
Society which has been posthumously publish- 
ed in' the last issue of the Journal. He had 
informed his numerous friends in Bangalore 
that he had planned 
to stay there for a 
couple of weeks. 

Sir Martin was 
born on the 8th of 
November 1872; he 
received his educa- 
tion at the Finsbury 
Technical College. 

His academic career 
was punctuated by 
the award of several 
research fellowships 
and scholarships; m 
1894 he secured the 
research fellowship 
of the 

Company; in 1899 
he became Gran- 
ville scholar at 
the University of 
Tjondon. In 1915 he 
was honoured by the 
Chemical Society by 
the award of the , 

Tongstaff Medal. In . 

1905, at the early 
age of thirty-three, 
he was elected a 
Fellow of the Royal 
Society. For about 
ten years (1902-13) 
he held the position 
of an Assistant Pro- 
fessor at the Royal 
College of Science, 

’South Kensington. 

He served the Che- 
mical Society as its 
Honorary Secretary 
during the period 
1904-10 and was 
elected Vice-Presi- 
dent, Institute of Chemistry for 1908-11. 

During the last War when the British Dye- 
stuff Industry was reorganised and consoli- 
dated, Sir Martin was invited to serve on the 
Directorate of the British Dyes Ltd. (1915-18). 
From 1918-22, he occupied the post of Director 
of the Salters Institute of Industrial Chemistry. 
He was elected President of the chemical sec- 
tion of the Edinburgh session (1921) of the 
British Association for the Advancement of 
Science; his presidential address to this meet- 
ing bears the imprint of his discipleship under 
Emil Fischer. 

During one of his visits to England, Sir Dorab 
Tatfi extended a personal invitation to Sir 


Martin Forster to accept the Directorship of 
the Indian Institute of Science, Bangalore. 
The administration of the Institute had, for 
some time past, been the topic of adverse 
criticism both from the public and the press; 
a committee of enquiry, presided over by 
Sir William Pope, had just issued its report 
and published its recommendations for the 
future working of the Institute. The Institute, 
at that time, needed a gifted administrator of 
far-sighted vision and outstanding ability, en- 
dowed with a sympathetic understanding of 

the special needs of 
the country. Sir 
Martin Forster ac- 
'' cepted the invitation 

of Sir Dorab and 
took charge of the 
Institute as Director 
on 3rd November 
1922. 

The reorganisa- 
tion of the Institute 
during that critical 
period was an ex- 
tremely delicate and 
difficult task. Sir 
Martin had to steer 
clear of the strongly 
entrenched vested 
interests on the one 
hand and on the 
other, a critically- 
minded public who 
were agitating for a 
thorough overhaul of 
the administration of 
the Institute. With 
characteristic skill 
.and determination, 
Sir Martin set Him- 
self to the task of 
reforming the Coun- 
cil . and overhauling 
the staff; he brought 
about a “miracle” in 
t h e administriation 
and the tutorial and 
research activities of 
the Institute. He 
was fortunate in 
securing the willing 
and enthusiastic co- 
operation of his col- 
leagues — the late 
Professor Catterson Smith, Professors Norris, 
Simonsen and Watson — a brilHant team, who, 
under the inspiring leadership of Sir Martin, 
expanded and modernised their respective 
departments. , , , , 

Sir Martin’s Directorship, which covered a 

little more than ten years, marks an eventful 
era in the history of the Institute, distmguish- 
ed by scientific achievement and technological 
progress. New courses, e.g., Communicatiori 
Engineering, were inaugurated; fresh lines of 
research w’ere initiated; the necessary funds 

and facilities were freely and abundantly m^e 
available to the scientific investigators; Sir 
Martin raised the prestige of the Institute, 
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^ an edifice of liberal traditions of the 

v-oi-'fft academic life, created an atmosphere of 
' T-'.'Tr^ce and contentment, and inspmed the 
r.r.-;r':i.|^Tho nassed through the Institute 
"f" period'to build up the finaliUes of 
;“4a5eous leadership and professional inte- 
•’" -v. His greatest contribution to the 
> a’^d industrial advancement of this 
*6 successive generations of yoimg 
passed through the Institi^e, thwe 
"are now dliing positions of responsibility and 
throughout the country. 

* !k!arnn relinquished the Directorship on 
March 1933 and at the gracious and land 
of the late His Highness the Maha- 
ra'a^of Mvsore, he settled down in the peaceful 
and level V environments of the Garden City 
. ’ Mvsore. During the period of his retire- 
ir.vnt he placed himself at the disposal of those 
-ought his counsel and help. He contmued 
a keen interest in the affairs of the 
He was invited to serve on the 
C> uncil of the University of Mysore and on the 
i^v'-orv panel of the Board of Scientific and 
industrial Research of the Government of 
M v-C''''e. 

'Currerit Scierxe owes its inception largely to 
hd" genius, and foresight; he presided over the 
.n augural meeting convened to consider the 
founding of the Journal and* conducted the 
pr oceedings with great tact and deep sym- 
pathv. He was intimately and actively con- 
nected with the progress of the Journal whose 
paaes he has enriched with his editorials, 
reviews and notes on important questions of 
the day. 

Almost to the end, he kept himself active 
and alert: those of us who saw him a few 
\veeks before his death could hardly have 
imagined that his end w’as so near. In his 
death, we have lost a sincere friend, an out- 
standing chemist, an inspiring teacher, a sym- 
pathetic adminstrator and a great gentleman. 
His pupils and colleagues will for long cherish 
.h.s memory with gratitude and affection. 

DR. STANLEY KEMP, F.R.S. 

THE death of Dr. S. W. Kemp, Director of the 
“*■ Marine Biological Laboratory at Plymouth, 
on the 16ih of May, has removed one of the 
foremost figures in the field of marine biologi- 
cal and fishery investigations in the British 
Commonwealth. 

Kemp was torn in 1882 and was educated 
at the St. Paul's School, and at the Trinity 
College, Dublin. He began his scientific 
career as Assistant Naturalist to the Fisheries 
Research Section of the Department of Agri- 
culture and Technical Instruction, Ireland, 
which he joined in 1903. Investigation of the 
fauna of the Irish seas w^as one of the main 
problems of the Department and it was there 
mat Kemp began his series of studies on the 
Crustacea, a group in which he subsequently 
became an outstanding authority. With the 
re-organizaiion of the Indian Museum at 
joined its zoological section in 
19iu as the Superintendent. The constitution 
of the Zwlogical Survey of India which fol- 
coUaboration of Kemp 
t Birector, the late Dr. Annandale 

expansion of the activi- 
Les of the Survey which produced the most 
iruitliil results m the study of the Indi^ faunl. 


The development of the different sections of 
the Museum and of its two scientific journals, 
the Records and the Memoirs, owes rnuch to the 
enthusiasm and energy of Kemp. His scientific 
work was on the taxonomy of Indian Crusta- 
cea mainly the Decapoda, but in addition he 
devoted much time to the biological surveys 
of the Chilka Lake and of the Siju Cave in 
Assam, sharing the same enthusiasm and 
versatile qualities of his friend and chief, 
Annandale. During the Abor Punitive Expedi- 
tion (1911-12) he was attached to the party 
as the Zoologist and Anthropologist. The 
expedition led to the discovery of Peripatus 
(Typhlloperipatus williamsoni Kemp) on the 
north-eastern, frontier of India at the foot of 
the Himalayas. . ^ ^ 

Kemp’s connexion with the Zoological Sur- 
vey was cut short when in 1924 the Colonial 
Office constituted the Discovery Committee 
which he joined as the Director of Research 
and led the second Discovery Expedition to the 
Antarctic. After his return he was fully occu- 
pied with the co-ordination of the results of 
this Expedition in relation to Whale Fisheries 
and the editing of the series of Seiontific Re- 
ports. He was elected a Fellow of the Royal 
Society in 1931 and he presided over the Zoo- 
logical Section of the British Association 
in 1937. 

In 1936 the late Dr. E. J. Allen after a moat 
distinguished period of Directorship of the 
Plymouth Laboratory for over 42 years ex- 
pressed his desire to retire and Kemp was 
chosen as’ his successor. It is in thus ofilcial 
position that his organizing abilities and broad 
vision in regard to scientific dcvelcjpment 
found their full expression. Extended facilities 
for visiting workers and the staff were provid- 
ed in a new scheme of expansion which Kemp 
carried out in 1939 and in the summer that 
preceded the outbreak of the Second World 
War there were no fewer than forty visiting 
scientific workers at the Plymouth Laboratory. 

The outbreak of war created many problems 
for continuing the work of the laboratory but 
the crisis came in March 1941 when much 
damage to both building and equipment was 
done by the successive air-raids on Plymouth. 
Kemp himself was the worst sufferer for he 
lost all his personal possessions and his library 
along with much of his unpublished work. 
Through those difficult months that followed 
he steered the Institution with great courage 
and determination, losing no time to have 
detailed plans drawn • up for the reconstruction 
of the Laboratory as soon as times permit 
rebuilding. His great ambition was to develop 
Plymouth into a strong nucleus for funda- 
mental research on and training in fishery 
problems during the post-war period. 

In regard to India he maintained an active 
interest in the problems relating to fishery 
work and did much to focus attention on this 
important aspect of National Planning, The 
last few months of his life were devoted to 
building up a. strong organization for promot- 
ing Fisheries Investigations in the different 
^untries , of the British Commonwealth. 
His death is a great loss to the scientific world 
at a ■ time when his mature judgment and 
counsel would have been invaluable in the 
ora wing up of schemes for post-war recon- 
struction. N. K. Panbkkar. 
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COPPER^CUPROUS OXIDE 
RECTIFIER 

By K. R. Dixit 
{Gujarat College, Ahmcdabad) 

Js^UMEROUS "Sperrschicht Cells” or “Barrier 
layoi'” recliliers arc in commercial use; 
but no material appears to have been more 
extensively studied or utilised than the copper- 
cuprous oxide rectiner. These rectifiers satisfy 
th<‘ demands for the direct current and are 
used in battery-charging, in electroplating, in 
prt'paring A.C. measuring instruments, in tele- 
communications and as photo-electiuc cells. 
'rh(‘ practice* lias far outrun our knowledge of 
the lundamental nature of the problem and 
w<,* are forced to follow the trial-error and 
inierc'utial method.s of procedure. Our present 
knowledge appears to indicate that the rectifi- 
cation is governed by statistical laws. Scienti- 
ilc interest has been stimulated mainly by the 
ever-increasing use of the effect in industry. 
We have undertaken to study systematically 
the various factors which alter the rectifica- 
tion of cuprous oxide layers, with a view that 
such a systematic knowledge will enable us to 
understand the mechanism of the rectifying 
action. This paper gives a short summary of 
tlu* work wo have done so far, but for the 
sake of giving the readers a complete picture 
we have included some work done by others. 

In general when voltage is applied to a con- 
ductor the current which flows is independent 
of th(‘ direc'tion of the voltage. But some 
eomposiU' conductors show asymmetric con- 
duction, tlial is, the property of passing cur- 
rents mort' freely in one direction than in the 
o{)|)(jsite direction. TJio. direction in which 
more current Hows is usually called the for- 
ward or the conducting direction and the 
oliuM' the rc* verse or non-conducting direction. 
'Die recti li cat ion occurs at the contact between 
the two dissimilar substances. 

fn 1926 Grondahl observed that a plate of 
copper upon whi(;h a thin film of cuprous oxide 
has been formed could bo used for the rectifi- 
cation of currents of considerable magnitude. 
The rectifier was made by partially oxidizing 
a sheet of copper in air at about 1000“ C. and 
then by allowing the oxidized sheet to cool to 
room temperature. When one electrical con- 
tact was made to thc^ copper sheet and another 
to the oxide by a metal foil applied under 
pressure, it was found that the elelment pass- 
ed current readily from oxide to copper but 
much less freely in the other direction. The 
process which is used to-day in preparing the 
cuprous oxide rectifier is similar to the 
Grondahl’s original process. 

For best effects the copper needs to be of 
exceptional purity, it was supposed at one 
time that it should be completely free from 
silver but later experiments have disproved 
this. Since it is the surface of the metal 
which • is used in making the rectifier it is 
essential that it should be clean and with a 
perfect finish. Pure copper (to which suitable 
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amounts of inclusions can be added) is poured 
in a molten state, then it is rolled (or ham- 
mered) in strips of 1 mm. thickness, from this 
is punched the blank, to be oxidized. It is 
established that grain-size, hardness, etc., are 
of no importance. There is no test of the suit- 
ability of rectifier copper other than the 
preparation of rectifiers from it. 

The blanks are oxidized in pure air at about 
1020° C. Cupric oxide formed at lower tempe- 
ratures becomes unstable at 970° C. and is 
reduced to cuprous oxide. The furnace tempe- 
nature must not exceed 1040° C. Upto an oxi- 
dation temperature of 1020° C. the higher the 
temperature the lower the forward resistance 
of the rectifier. The temperature of the furnace 
is allowed to remain at 1020° C. for about 
12 minutes and an oxide film of about 0-1 mm. 
thickness is formed. The annealing is done in 
two stages upto 600° C. in 15 minutes in the 
furnace and then it is removed and cooled to 
the room temperature. Some physical defor- 
mation is produced, in the oxidizing and 
annealing process, but if copper is oxidized on 
both sides the element remains flat. The 
cuprous oxide is in the form of a hard bright 
red crystalline layer adhering very firmly to 
the mother copper but covered by a very thin 
film of black cupific oxide which has been 
formed during annealing. The insulating film 
of black oxide was originally removed by 
mechanical means, but later a concentrated 
solution of sodium cyanide was employed, now 
this has been superseded by a mineral acid 
process. These changes have been accompanied 
by marked improvements in the magnitude of 
the reverse resistance. If now an efficient 
electrical contact is made with the cuprous 
oxide the rectifier element becomes ready for 
use. If a soft metal is simply- pressed in con- 
tact with the oxide layer the contact resist- 
ance is very high; so powdered carbon is rub- 
bed into the surface and a soft metal foil is 
pressed on. Or colloidal graphite in aqueous 
suspension is painted on the surface and is 
di-ied; contact may be made with graphite 
either by soft metal under pressure or by 
spraying, vaporising or cathode sputtering a 
metal electrode which gives good contact with- 
out the use of pressure. 

The resistance of the rectifier either in the 
forward or reverse direction depends on the 
applied voltage, that is, the rectifier does not 
obey Ohm’s law. The resistance varies with 
the applied voltage, temperature and time. 
The most important electrical property of a 
rectifier is its self-capacitance which is of the 
order of 0-02 mF. per cm.- This value varies 
with the voltage and current in the rectifier 
but is practically independent of the frequency. 
The capacitance has the effect of increasing 
the reverse leakage when the rectifier is used 
at high frequencies. The electrical properties 
of the rectifiers can be varied considerably at 
the will of the manufacturer. 

Cuprous oxide layer formed in this way 
exhibits photoconducting properties and can 
be used as a cell showing photovoltaic -effects. 
In the normal cuprous oxide rectifier, when 
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light falls upon the oxide surface the photo- 
current flows from copper to cxide mternally, 
that is. in the reverse direction, and it may be 
expected that the magnitude of the current 
would be related to the reverse charactoistic 
of the rectifier. There is, however, no evidence 
to support this. The cell has a red and infra- 
red colour response and the cut-off at the end 
of the visible spectrum corresponds exactly 
to the commencement of the light transmission 
of the cuprous oxide, which, therefore, must 
be acting as a Mter. Maximum colour res- 
ponse is approximately in the middle of the 
visible spectrum. 


SPERMATELEOSIS AND 
NUCLEINATION 

By B. E. SESHACHAR 
{Department of Zoology, Central College, 
Bangalore) 

O INCE the early studies of Miescheri fol- 
^ lowed by those of Steudel and Peiser^ on 
the chemical constituents of the sperm-heads, 
it has been known that these, which represent 
so far as we know, the consolidated essence 
of nuclear matter, contain a large percentage 
of nuclso-proteins which make up much of the 
chromosomes of the nucleus. In fact, our 
knowledge of the chemistry of the nucleus has 
largely been based on these pioneer studies, 
and as a result, it has now been clear that the 
chromosomes are in the nature of complex salt- 
like compounds of proteins and nucleic acids 
called nucleo-proteins. The two conditions 
of the nucleus, that of rest and that of 
division, differ mainly in the polymerization 
of nucleotides on the protein framework of the 
chromosomes. It is surmised that most, if not 
all, nucleic acid of the chromosome comes 
from the cytoplasm where it exists as isolated 
nucleotides and which are transferred to the 
chromosomes at the beginning of every mitosis. 
In fact, one of the important changes asso- 
cmted with mitosis is the nucleination of the 
chromosomes, whose fixability, and visibility 
under the microscope are due to the accumu- 
nucleotides on the protein framework 
c^omosome, which is the permanent 
part Of the chromosome, the nucleic acid vary- 
mg m amount at different stages of the mito- 
tic cycle. It has even been suggested that the 
sudden increase of nucleic acid in the chromo- 
^m^ at pro-metaphase, of mitosis is due to 

membrane 
transference of 
material from the cytoplasm to the chromo- 

thS^thJ^itntVp ^ ^ gained ground 

mat me mitotic process is a necessarv nre 

requisite for the organization of the cLomo- 
^mes in a rerognizable form, and fofS 
nucleination. For. at no other stale tte 
chromosome is visible in the nucleus ®Lr is 
thymonucleic acid identifiable in the ’ nuSels 
at any other tune. ^ nucleus 

sperm-head, which has 
formed the important source of our’ infomatiol 


on the chemistry of the chromosome, out of 
the picture. The sperm-head i.s analogous to 
the metaphase chromosome in that it represents 
the synthesis and accumulation of the maxi- 
mum amount of nucleic acid in relation with 
the protein; but while in the latter case, this 
synthesis has been achieved with reference to 
mitosis, in the former, the synthesis of nucleic 
acid has taken place without any reference to 
division and indeed, without any reference to 
the chromosomes. Tlie sperm iK'ad, therefore, 
offers the only example of the .synthesis and 
accumulation of desoxyribose nucleic acid out- 
side its relation with the definitive chromo- 
some. 



Fig. 1. Four stages in fht; sp(;muil(;Utosis U\ A7/- 
thyophis glutinosm . X (J() 0 . 

a. Resting nucleus of the spernu'Uui 

b. Elongation of the nucleus tluring spcjni -- 

teleosis. 

(-.Beginning of imcluhiatiou from ih.: noM.iriiii 
end. 

d. Ftilly formed spermatozoon. 

ac, acrosome; m.p, middle piece; n. uuch-us ; 

p.n.c. post-nuclear cavity (wl.ich later bcctmi.'.s the- 
middle piece ) . 


•Wl OX spermateleosis conihms tins*. 

The animal spermatid has a resting nucleus 

associated with changes'* which vary in 
fill nucleus begins gradu- 

thi within it till in 

me tully formed sperm, the nucleus is lhi» 
packed essence of nucleo -proto in. If the mito- 
1C cycle involves the transference of cytoplas- 
mic nucleotides into the nucleus and their 

Xr^'then desoxyribose nucleo- 

same process must take Dlace 
witVmnt aiso, whoro, however, 

without associated with mitosi.s and 

Siromcsoiiet organized visible 

ells essentials of the same pro- 

takes placl^TnX nuctus^'^“'^°®" 

development between the 

that of cll the metaphase chromosome and 

awl .spermatozoon. In both it is prob- 

able that important changes occur in the 
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protein constituents. Miescher^ himself showed 
that the metaphase chromosome, like the 
sperm-head, contains only simple proteins of 
the histone and protamine types associated 
with desoxyribose nucleotides, the higher 
globulin types of proteins breaking up during 
mitosis and spermateleosis respectively (Mies- 
cher,i Darlinghon,*^ Caspersson^) . But this 
similar ^ end result is achieved in two different 
ways, in one case by the organization of the 
chromosome with which the nucleotides are 
associated, &nd in the other- without the forma- 
tion of definitive visible chromosomes. 

When 'we talk of condensation and consoli- 
dation of the nucleus during spermateleosis, 
it implies much more than a mere physical 
change. It means primarily, a reduction in 
nuclear volume brought about by an expulsion 
of water and nuclear sap. This reduction is 
often considerable as shown in the Apoda 
(Amphibia) by the author‘5 where it may be 
as much as 95 per cent. But it also means 
another more important thing. It means the 
acquisition of nucleotides by the consolidating 
nucleus from the cytoplasm if they have to 
come from outside the nucleus; or if they 
have not, their production inside the nucleus 
itself. In this matter, whatever the condition in 
embryonic and meristematic tissues where cyto- 
plasmic ribose nucleotides have been detected 
(White*^), in the developing spermatid at any 
rate, their occurrence in the cytoplasm in any 
large quantity is highly improbable. The 
amount of cytoplasm in a developing sperma- 
tid (of the Apoda, for instance) is so inconsi- 
derable that the likelihood of there being any 
appreciable quantity of nucleotides in it to 
contribute to the sperm-head is very little 
indeed. Spectroscopic observations in certain 
tissues have shown the relative paucity of 
nucleotides in the nuclear sap (White'O but 
in view of the foregoing it would be interest- 
ing to examine by spectroscopical analysis, 
developing spermatids. 

Wherever the nucleotides come from, either 
from the cytoplasm or the nucleus itself, — 
and the former possibility is very remote, — 
their original reactions are such *that in the 
early spermatid they are of the ribose type 
and as in mitosis, they are converted into 
those of the desoxyribose type in the fully 
formed sperm-head. 

There is yet another curious relationship 
between the chromosome and the sperm-head 
to be considered. The reproduction of the 
chromosome during mitosis (and meiosis) is 
dependent on the acquisition by the protein 
framework of a minimal quantity of nucleic 
acid charge. It is admitted that it is probable 
that here is involved net only a quantitative 
relationship between the protein and the asso- 
ciated nucleic acid but also a relationship of 
arrangement of the desoxyribose nucleotides 
with reference to the protein framework. In 
any case, assuming that the synthesis of 
nucleic acid in the nucleus has an important 
bearing on the reproduction of the protein 
framework of the chromosome, the synthesis 
of nucleic acid in the nucleus of the develop- 
ing spermatid unattended by any attempt at 


or evidence of reproduction is full of interest. 
It is highly probable that the whole relation- 
ship of the protein and nucleic acid is a differ- 
ent one in the sperm-head from that in the 
mitotic chromosome. This itself is a matter 
of considerable interest, for by two essentially 
different vital processes, the synthesis of nucleic 
acid can take place in animal cells, (1) by 
mitosis and (2) by spermateleosis. This would 
impart a wholly different complexion to the 
process of spermateleosis and make the sper- 
matozoon a highly specialised cell in more 
than one respect. 



Fig. 2. Micraphotograph. of the developing sper- 
matids of Ichthyophis gliUinosiis , showing the beginning 
of nucleination. X 1500. 

The details of the process of nucleination of 
the spermatid nucleus are full of interest in 
this connection. In the Apodan spermatid v.dth 
which the author'^ is particularly well acquaint- 
ed, the following briefly are the facts : The 
spermatid nucleus is at first spherical and is in 
the resting condition. It gradually assumes an 
elongated cylindrical form and at the same 
time becomes fainter in its staining capacity. 
When this elongation has reached its maxi- 
mum (which varies in the different species of 
Apoda examined) the nucleus begins to con- 
tract in length as well as in girth, and asso- 
ciated with this contraction in size is the 
beginning of the synthesis of thymonucleic 
acid. The nucleus, which till now was only 
very faintly staining, shows posteriorly a posi- 
tive reaction with Feulgen and the’ narrowing 
nucleus gradually shows a deeper staining 
power. This synthesis of thymonucleic acid 
as evidenced by the staining reactions extends • 
gradually forward till it pervades the entire' 
nucleus, which now is narrower and shorter , 
but a deeply staining cylinder. If we divide- 
the nuclear history during spermateleosis in. 
Apoda into two phases, the first phase is con-, 
cerned only in the elongation of the nucleus, 
while in association ’ with the second phase is 
a double phenomenon of shortening and con- 
solidation as well' as the synthesis of thymo- 
nucleic acid. By this time the cytoplasmic 
equipment of the elongated spermatid is so 
meagre that, as already observed, it is highly 
unlikely that any contribution of nucleotides 
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ir thr^econd, there is in addition, a synthesis 
of dfsoxvribose nucleic acid. 

.\!uch of the above account of spermateleo- 
sis refers to the Apoda (Amphibia) which 
illustrate the phenomenon admirably, but it is 
probable that other animals display much the 


same process. 

It is, therefore, clear that nucleination, fai 
f^om being associated always with division,' 
occurs at least in one other condition, t.e m 
spermateleosis, but in a fundamentally^ difier- 
ent relationship and unassociated with the 
formation of definitive visible chromosomes. 
Chemicallv and even quantitatively, the pro- 
tein and nucleic acid of the metaphase chromo- 
some mav resemble those- of the ripe sperm- 
head, but in one case, the protein is a fibrous 
framework with which at certain localised 
areas, the nucleic acid becomes associated, 
uhile in the other case, no chromosomes are 
seen. In one case, the synthesis of nucleic 
acid is associated with division and in the 
other, it is unattended by division. 


The subsequent history of the sperm nucleus 
is also interesting. After entry into the ovum, 
It e.xhibits reactions which fall under two 
different categories. In the sea-urchin, it 
becomes converted back again into a resting 
nucleus and from all existing accounts of the 
details of fertilization (Wilson^) it is in this 
condition that it fuses with the nucleus of the 
ovum. On the other hand, in Ascaris, soon 
after the entry of the sperm the nucleus 
almost immediately becomes organized into the 
definitive haploid number of chromosomes 
ch^acteristic of the species, and in this con- 
dition, with the chromosomes distinct within 
the nuclear membrane, it approaches the 
female pronucleus. A spindle is soon formed 
— the spindle of the first cleavage division, — 
and on it by the dissolution of the nuclear 
membranes of the sperm and the ovum, the 
chromosomes are placed; so that in Ascaris 
no mingling or flowing together of the 
nuclear material is involved. 

The difference between the sea-urchin and 
j^caris would appear to lie in the interpola- 
tion in the former of a resting stage before 
the actual fusion of the sperm nucleus with 
that of the ovum. 


The significance of this from our point 
view is important. In the sea-urchin pro< 
ses w^hich are the reverse of what take p] 


during sperrnutolt'osis must ck’cui dm ing hlrio 
early stages fertilization. Nucleination 

which occurred during spcrinafifieosis is .tol- 
low^ed • by denucleination dunng the early 
stages of fertilization, whc‘r<‘ tlie speu'm 
gets hack into Iht' le.sling conditi^^jjjj^^ 
Obviously this sui^ports tiu' vi^^w expvcsisccl 
earlier that spcn-maleleosis is a rcunarkably 
unique phenomenon without paralUd in any 
other aspect of cxdl lift', nuelc'ination 

occurs with reference* to the* ii*sting ct)iiditi.oiiL, 
and unassociated with division of 'the nuelous. 

1. Mieschur, F., his lofln-inisthm tind physio- 

logisches arbeitL-n.” hcTip/.ig, lSi)7. *2. Sunidcl, H 
Peiser, F. /^/t ytc/ct/. C lu'ifi . 122, 2US, W h , 
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Proc> hid. Acad. Scl-i 11)4)1, 17, IltS. 7. • -, Proe. CWtt , 
Inst. Sci., 1943, 9,271. 8. Wilson, K. Ih, (W/ l/x 
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THE INDIAN INSTITUTE OF 

artltn industry 

^HE Indian Institute of Art in Industry, wliicli 
^ has, during’ the last five y('ars, picjncH^rod 
the art-in-industry movement, has j'efgi.s- 

tsred and invested with an All- India sintius. 
The Institute will luivc a secretariat in Bonil> 4 iy 
and representatives in other important c*cntrt*s. 
It aims at becoming “the central gui<Uug for<n> 
in the country’s art applied to industry". 

The Institute will develop the art in it uiiis t ry 
exhibitions and will also build up an annual 
industrial fair of goods of ultractivt* appc^iii'- 
ance, and this will greatly stimulali* trader in 
the immediate post-wa-r period. The Institute' 
will engage experts in commercial art and in~ 
du.strial design, and will assist in tIu* trairujiig 
of teachers for government tc'clmical institn- 
lions. It is intended that as sooti as possiblt? 
a monthly magazine will bo publislieci. follow- 
ed in due course by other types of huiU'tins. 
A register of commercial artists and designin's 
will be compiled. The Institute will strive* to 
become as rapidly as possible. a valuabU* com- 
plement to industry in matters pculauung to 
design, packaging, and the various aspects of 
commercial art. It is understood that a substan- 
tial grant from the Central Government is now 
under consideration and it is hoped that Pro- 
vincial Governments and Indian •Stales will 
give generous support to the Institute. It is 
expected that a revenue of 5 lakhs of rupees 
will be forthcoming to enable the Institute to 
carry out its programme, and of this sum, it 
is estimated that two lakhs will be contributed 
by industrialists. 
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THE FLUORSPAR DEPOSITS OF RAJ 
NANDGAON AND KHAIRAGARH 
STATES, EASTERN STATES AGENQY, 
CENTRAL PROVINCES 

In tliis communication, attention is confined 
to the fluorspar deposits of the States of Raj 
Nandg4u)n and Khairagarh. These deposits 
were examined by Dr. Chhibber, while the 
collection was studied conjointly by him and 
Mr. I. C. Pandey. 

There are two ways of approaching these 
deposits. One oX them is via Raj Nandgaon 
and then a journey of 2G miles takes one to 
the deposits. They are also accessible from 
Dongargarh which is a railway station, about 
flft(‘(.'n miles by road from these deposits. 

previous Literature . — There are passing ref- 
erences to this deposit by Thomas Oldham^ 
and W. T. Blanford.- There is also a para- 
graph in the Director’s Annual Report for 
1938-39. Rc^ferenee to this dposit is also 
made by Dr. M. S. Krishnan;* wherein it is 
stated that Dr. J. A. Dunn visited the deposit. 

Ph ysieal Features , — These fluorspar deposits 
form two small hills running practically in a 
north-south direction and are separated by 
the Great Eastern B.oad. These hills rise from 
the surrounding Tat granite country and the 
locality is locally called Chandi Dongn be- 
cause of the association of the argentiferous 
galena with these deposits. The northern hill 
lies in the State of Khairagarh while the 
southern hill is situated in Raj Nandgaon 
State. The Khairagarh hill is about 70 feet 
above the level of the Road. 

Geology,— The geology of the country is re- 
presneted by the following rock-types: 

(Hi) Silicified Granite. 

(ii) Fluorspar Pegmatite. 

(t) Granite, 

The country-rock is a porphyritic granite 
clearly exposed in the streams. Outcrops of 
this rock are seen in places; otherwise it is 


covered with soil or subsoil, sometimes with a 
heavy over-burden. The following profile sec- 
tion was observed, in descending order, in a 
quarried face of the granite in the northern 
hill m the Khairagarh State: — 

(1) Blackish soil mixed with gravel and 

humus in which pieces of fluorspar 
are occasionally found. It is about two 
feet in thickness. 

(2) Reddish soil in which quartz grains are 

very conspicuous. It is locally known 
as moorum. It is lateritic in charac- 
ter and the felspar has changed into 
clayey material. It is about four feet 
in thickness. 

(3) Below (2) decomposed granite is expos- 

ed in which felspathic veins are seen 
running in all directions. 

Deposit of Fluorspar , — The locality, where 
fluorspar is known to occur, is locally known 
as Chandi Dongri (meaning silver hill) be- 
cause of the association of argentiferous 
galena with the deposit. However, the argenti- 
ferous galena ^ occurs only in very small 
quantity; it being almost absent in the south- 
ern Nandgaon hill. 

The mineral fluorspar occurs in a pegmatite, 
which is intrusive into the granite and which 
runs in a dyke.-like fashion practically in a 
north-south direction. It has a maximum width 
of about 64 feet and in places inclusions of the 
granite are enclosed in the pegmatite. 

Khairagarh State . — The northern hill, as al- 
ready noted, lies in the jurisdiction of the 
Khairagarh State and was being worked at the 
time of the first author’s visit in November 
1941. The overburden had been removed and 
fluorspar was being extracted from the central 
portion of the pegmatite. It has an average 
fluorspar content of about 22 per cent, a 
little more than that of the Nandgaon hill and 
the workable length is only about *400 feet 
from the road. The width is about the same 
as in the Nandgaon hilt 
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\andgaon State.— The southern hill, across 
the road lies in the Nandgaon State The dyke, 
in which fluorspar occurs, is about 30 teet in 
width on the average which in places dwin- 
dles down to 12-15 feet. The pegmatite ap- 
pears to have almost vertical walls on either 
side. Towards the northern end, the dyke is 
more quartz-bearing, but it is also rich in 
fluorspar. Towards the southern end it as- 
sumes more felspathic character which has 
little fluorspar. 


Mode oj Occurrence of Fluorspar.— Fluor- 
spar occurs in veins, the maximum thickness 
observed being about five inches. In some 
cases iensES of the country-rock also occur in 
these veins. Fine stringers are also commonly 
observed. In one place these veins were ob- 
srved in coarse granite with pink felspar. 
Fluorspar and quartz are the main minerals 
forming these veins. It may be noted that 
blocks of what appeared like breccia were 
also observed. This breccia is apparently 
fault breccia and it is along this faulty that 
the fluorite-bearing pegmatite intruded itself. 
Some of the blocks have a cavernous appear- 
ance filled subsequently with fluorspar, quartz 
and occasionally argentiferous galena. Some- 
times fluorspar is deposited evidently in crevi- 
ces in the rock. 

The rock is highly crushed and is traversed 
by joint cracks running in several directions. 
Some of these cracks are hardly one-eighth of 
an inch apart and in these cracks fluorspar is 
deposited. Minute specks of green malachite 
are also observed. 

Fluorspar, mostly mauve in colour, also oc- 
curs in irregular lanticles or patches. Those 
measuring four inches by two inches are not 
uncommon ■ mut occasionally those having 
dimensions of two feet by three inches are 
also observed. _ Towards the crest of the hill 
the rock is richer in fluorspar than on the 
flanks. This mineral is also found associated 
with siliceous cavernous gangue, e.g., near 
about 300 feet, from the main road, in the 
Khairagarh hill. 


Physical Characters of Fluorspar —The form 
p usually massive and compact. The colour 
is variable. It is w^hitish, greenish, bluish, 
viohr-blue, pinldsii and' dark purple in colour 
almost appvoaclung black. The streak is white. 
The lustie is vitreous. One set of cleavage is 
perfect The fracture is splintery, subconchoi- 
dal. Hardnps is 4. The specific gravity, as 
determinea by Jolly’s balance, is 3-0. 

Micrcscopic Characters of Fluorspar —The 
fluorspar occurs in granular form and also as 
m£taCi 3 ^sts which show subhedral forms One 
set cf cleavage is perfect while the other is 
o^jserved to be intergrown 
with quciiz and felspar which is clouded. In 
thin sections it is colourless but sometimes 
pinkish, purplish or bluish shades are to 
obseived. The mineral is isotropic. Some 
galena occurs in association. A little axinite 
and a few specks of chalcopyrite also occur 
Chemical Ccmposition.— The foUowin^^ two 
chemical analyses of almost average specimens 
^an^^^ rock were done by Mr, I. c 


SiO.. 

R.,0. 

caca, 

GaF., 
H .>0 + 
H .,0 “ 


I II 

19-5() 10‘12 

8*32 9-12 

3- 105 5-10 

68-52 72*15 

(>•32 1*32 


99-825 97-81‘' 


PbO is present in small quantity. 

I and 11. — These almost average specimens are 

from the Khairagarh hill, where fluor.spar 

was being extracted in November 1941. 

The analyses show that the percentage of 
silica, which is in the form of quartz, varies 
from 10-12 to 10-56 while CaF., is in the 
neighbourhood of about 70 per cent. CaCO.t 
varies from 3-105 to 5-10 per cent. 

Working of the Deposit . — It appears that 
Messrs. Tata Iron and Steel Co. have carried 
on considerable prospecting in those hills. 
Towards the end of 1941, they had applied both 
to Nandgaon and Khairagarh States for mining 
leasEs, which were likely to be granted short- 
ly. The Tatas were quarrying the rock witli 
manual labour and they hoped to raise about 
3,000 tons of fluorspar per annum with about 
100 workmen. This fluorspar will be utilized 
in the manufacture of steel. In November 
1941, experiments on hand-sampling, hand- 
dressing, etc., were being carried on. After 
quarrying, the rock is hammered into small 
pieces and those of fluorspar are separated by 
hand-picking from the gangue. Sev(‘ral 
stacks of fluorspar were found lying near tlu^ 
hill. 

Origin of Fluorspar and History of Igneous 
Activity . — The history of igneous activity of 
this deposit may be briefly described as fol- 
lows: — 

(1) First, there was the intrusion of the 
main mass of the granite. 

(2) In the granite there was the intrusion 
of the felspathic pegmatitic dyke. It has almost 
vertical walls and stands out very clearly from 
the surrounding decomposed granite. 

(3) The pegmatitic phase was followed by 
the pneumatolytic phase when the vapours of 
fluorine, silica, etc., were responsible for the 
deposition of secondary clear quartz, fluorite, 
etc. It was usually observed that clear quartz 
and fluorspar generally occur together, shew- 
ing that vapours of fluorinee and SiO.. acted 
together. When the dyke is entirely felspathic, 
It IS almost surely devoid of fluorspar. In the 
siliceous or quartz-bearing rock, fluorspar is 
more likely to occur. 

(4) Finally came the hydrothermal phase 

Which was responsible for the dissolution of 
^ material and the deposition of 

whitish chalcedonic or yellowish jaspery silica 
instead. It was observed that fluorite in this 
material was conspicuous by its absence. It 
appears that this form of silica was deflnitely 
^posited by the hydrothermal phase and by 
that time the vapours of fluorine, etc., belong- 

P^^^i^’^^'tolytic phase, had ceased 
activity. Honey-combed cavernous structure 
IS observed in places where quartz of the 
granite is still intact but by the dssQlptiQn q£ 
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the felspar, the cavernous structure has dev- 
eloped. Those etched out spaces were subse- 
quently lilled with the white or yellowish 
silica. 

Department of Geology, 

Lucknow University, H. L. Chhibber. 

Newe^nber 16, 1944. I c. Pandey 


1. yvVv/.f. G.S./., 1868, 1, :n. 2. — , 1870, 3, 44. 
, io:u), 74, 406. 


ON THE CATHODE DARK-SPACE OF 
A GLOW DISCHARGE IN GASES AT 
LOW PRESSURES 

A NUMBER of experimenters have studied 
the characteristics of the cathode Dark-Space 
and they all agree that this is the most active 
region of a glow discharge. The views held 
by different investigators on the mechanism 
of the flow of current across the Dark-Space 
are, however, very divergent. Thomson-^ be- 
lieves that the ionisation in the space is 
caused by electrons which themselves are 
emitted from the cathode surface by the im- 
pact of the positive ions so produced. This 
theory finds a good support from the experi- 
ments of OliphanU’ on the secondary electron 
emission from metals by positive ions. The 
entire supply of the ions to the cathode is, ac- 
cording to them, from the Dark-Space itself and 
very few of them flow into it from the negative 
glow and particularly so when the discharge 
is normal. Moreover, they consider it prob- 
able that on account of their high density in 
the Dark-Space some of the ions flow back into 
the negative glow. I^oeb^* takes the reverse 
process to be more probable, Ryde^ and 
Compton and Morse^ also hold that it is 
the negative glow which acts as a source of 
the positive ions. They further assume that 
this section of the discharge behaves like an 
emitter of the ions and the cathode as a col- 
lector of them, the relation connecting the 
cathode fall, the Dark-Space length and the 
di.scharge current being of the same form as 
the Langmuir’s Space-Charge Law which is 
true for electronic emission from a hot metal 
in a high vacuum. There is, however, no 
direct experimental evidence in favour of any 
of the above assumptions. 

We have carried out experiments with two 
plane parallel electrodes in a discharge tube, 
the anode being moveable. It is observed that 
as the anode is brought closer to the cathode 
there is no variation in the discharge current 
or the voltage till the former reaches a point 
in the negative glow a few mm. aw^y from 
the boundary of the cathode Dark-Space. If 
the anode is pushed further towards the 
cathode the current regularly falls but the 
voltage required to maintain the current rises 
continuously. The fall in the current is linear 
with the displacement of the anode till it 
reaches a point near the edge of the Dark- 
Space. Beyond that the current diminishes 
much more gradually. ... x, 

A large number of curves connecting the 
discharge current and the distance between 
^leQtro(ie§ haye be^n pbtqinecj, Thp cqrve 


in the figure typifies the results in Air and 
Oxygen. The voltage required to maintain the 



Distance between the eLeetrodes in ems, ■< 

discharge current at varying distances between 
the electrodes is given along the curve at each 
step. If the straight falling part of the curve 
is produced to cut the distance axis the point 
of intersection of the two lies away from the 
cathode equal to the width of the cathode 
Dark-Space which was measured usually with 
the help of a cathetometer. This applies prac- 
tically to all the curves. 

The experiments have been carried out in 
air over a pressure range, 0 • 043-0 T42 mm. Hg, 
voltage range, 350-950 volts and current range, 
1- 2-4-0 m.amps.; corresponding values for 
oxygen are 0*112-0-165 mm. Hg, 400-520 volts 
and 1-8-3 -2 m.amps. 

We have come to the following conclusion 
from these experiments: — 

1. The positive ions reaching the cathode 
do not all come from the Dark-Space but a 
considerable number of them flows into the 
Dark-Space from the negative glow under all 
conditions of the discharge studied. 

2. The discharge current is carried across 
the common boundary of the Dark-Space and 
the negative glow both by the cathode rays 
and the positive ions travelling in opposite 
directions. 

3. The length of the negative glow which 
acts as a source of the positive ions to the 
Dark-Space depends upon the discharge vol- 
tage and pressure. 

Details of the experiments will be published 
elsewhere. 

Rafi Mohammad Chaudhuri. 

S. H. ZUBERI. 

Physics Department, 

Muslim University, 

Aligarh, 

January 2, 1945. 


1. Aston, F. W., Proc. Roy. Soc.^ 1911, A 84, 526. 
2. Geddes, A. E. M., Proc. Roy. Soc. Edinburgh., (1925, 
1926), 46, 2, 136-148. 3. Gunther-Schulze, Zeits. F. 

Physik, 1923, 20. 1, 1-20. — , Ibid., 192-1, 23, 5, 334- 
36 4. Thomson, J. J. (Sir), and G. P., Conduction 

of Electricity through Gases 3rd Edition, Cambridge 
University Press, Combridge, 2, 316-22. 5. Oliphant, 
M. L., Proc. Roy. Soc., 1930, A 127, 373. 6. Loeb, 

L.B., Fundamental Processes of Electrical Discharge 
in Gases, John, Willy & Sons, New York, 1939, 569. 
7. Ryde, Phil. Mag., 1923, 11, 5, 1149. 8. .Comptoq 
ai\d Mprse, Phys. Rev., 1927, 30^ 305. 
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GROWTH OF THE SHOOT IN 

aspajraous racemosus Wield 

Linear growth of the shoot can be observed in 
a few plants without the aid of an Auxano- 
meter or a horizontal microscope. In the 
Cucurbitaceae the rate of growth is rapid but 
the elongation of the stem is accompanied by 
the growth and the increase in size of the 
leaves, axillary shoots and flowers, Kraus^ 
and Smith<^' have recorded daily increase in 
growth in Bambusa which is quite rapid. The 
total elongation in Bambusa, however, is the 
result of the activity of several growth zones 
and a younger internode might start growing 
after the older has entirely ceased to grow. 
There is thus a periodic rise and fall in the 
net growth-increase or elongation. 

In Asparagus racemosus Willd., the shoot in 
the beginning elongates at a very rapid rate 
and the growth is linear till the axillary shoots 
appear, as the leaves are reduced to scales. 
The growth of axillary shoots is delayed till 
the main shoot has attained some length. The 
axillary shoots also grow very rapidly but 
then the main shoot grows very slowly. Till 
the axillary shoots begin to grow rapidly, the 
growth of the main shoot is appreciably great 
and can be. directly measured by means of a 
scale without the help of an Auxanometer or a 
horizontal microscope. The writer-’ ^ has al- 
ready recorded the 12-hourly rate of growth 
of a number of shoots in Asparagus racemosus 
and Asparagus sprengrii. 

It was also observed that the rate of growth 
for the day is 25 per cent, higher than at 
night. Periodicity in this matter — higher 
rate of growth during day than at night — was 
observed in the case of shoots of both the 
species- Further observations were made to 
elucidate this point, A number of shoots are 


given out by Asparagus during spring. They 
grow rapidly till they attain a definite height, 
without producing axillarly shoots. The height 
attained by different shoots of the same plant 
was 114-5 cms., 116-5 cms., 127-0 cms., and 
78 cms. This plant was four years old and 
was growing in field- conditions in a 12-inch 
flower-pot. Older plants in the ground grow 
more than 350 cms. before the axillary shoots 
are formed. 

The growth-rate is slow in the beginning, 
then it becomes rapid, attains maximum rate 
after which it gradually falls off. The figures 
in the second row begin with slow rate of 
growth — -8 cm., -4 cm. for 12 hours and later 
on, growth was uniformly higher for some 
days having reached a maximum of 6-7 cms, 
for 12 hours after which it fell off quickly 
when the axillary shoots appeared. This is 
also true in the other three cases. 

The record of the 12-hourly rate of increase 
in centimeters of the shoot of Aspearagus race- 
mosus is noted in Table I. 

The maximum increase in the four cases 
was; — 


1 

Per 12 hours 

Per minute 

I 

8-5 cms. 

• 12mm. 

II 

6-7 cms. 

•09mm. 

III 

9-9 cms. 

* 13mm. 

IV 

8*9 cms. I 

•12mm. 


Kraus noted an increase of 0-4 mm. per 
minute in the stem of Bambusa and Smith, 
AMS^ observed elongation at a rate of nearly 
0-4 mm. per. minute. These' varying results 
in Bambusa may be due to various causes. 


Table I 

(Observations were made at 8 a.m. and 8 p.m. each day) D = Day, N = Night 


i 

16th 

17th 

ISth 1 

19th 

20th 

21st 

22nd 

23rd 

24ih 

25ih 

26 th 

27th 

1 

April ' 

April 

April j 

April 

1 April 1 

1 April 

April 

April 

April 

April 

April 

April 

Shoot 1 

D 

N 

D 

N 

D 

N 

1 ^ 

1 N 
i 

D 

1 

N i 

D 1 

N i 

D 

N 

1 

1 

D 

1 

! 1 
l"l 

D 

N 

‘D 

N 

D 

N 

i 

D 

I 

6-6 

6-4 

i 

7-0: 

5'5 

6-0 

4-0 

8-5 

5-0 

1 

7.0| 

' 5-5 

' S^O 

3 - 5 ! 

4*8 

2-7 










II 

•8 

•4 

j3-0 

3-2 

5*4 

3-5 

4-9 

6-0 

6*5' 

6-5 

[6-2 

5.11 

6-7 

6-0 

6-5 

r-0 

0-6 

0-5 






III 





2-0 

2-5 

!5-4 

5-0 

6-0; 

7-5 

i5-5 

8-0 

6*7 

8-5 

9.1 

6-5 

8-7 

5-0 

6-5 


13 0 

4-5 

4*0 

IV 






! 



1 

1 



4-6 

7-0 

7-6 

6-0 

7-0 

4-1 

7-9 

8-9 

1-2 

6-4 
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S 
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Table ii 
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Moller, A.,”* observed an increase of 5 mm. per 
minute in the fruitification of Dictyophora. 

I'here is periodicity in the day and night 
rate's of. elongation. Generally the increase in 
the day time is higlier than in the night and 
■the periodicity is almost regular except in 
shoots I and III on 21st April. The suggestive 
ligures of elongation are given in Table II. 

Thus elongation during the day is generally 
higher than in the night. This has been ob- 
served earlier by tlie writer*^ and further obser- ' 
vatiot\s were made to elucidate this point. 
This may be due to the fact that the plant is 
adding i\ew material continuously during the 
day lime as suggested by Blackman,-* or there 
is more rapid translocations of the food mate- 
rials from the tubers during the day than at 
night. 

Jaswant College. 

Jodhpur, 

January 18, 1945. 


Shanti Sarup- 


1. Ki'aus, on “ Hainbusn’’ in Annals Janlin ^Bniten- 
'.or^y 1895, 12 , 190, riled hy T)r. Jost in lectnre.s on 
'‘Plant I'hysiology’ , Trans, (lil)spn, 1907, 285-298, 
Oxford (C), 1\) 2. Sanip, S., “ Growth of the Shoot 

in Asf>ara.ins Bacemosna'^ Ciirr. Sci. 1935,4, 2,117. 
3 , “ WilUl’h A ('knee and Culture, April 1036, 1 , 11, 

<151 03. 4. Hhiekman, V. 11,, '‘The Compound In- 

l<-rosl haw and Plant Growtii ”, Anmls Botany 
353. 5. Mollor A., “ Schimper.s Hot Mitt au.s den 

'I'ropf.n,” fena.y 1895, 7, 110, cited by Dr. Jost in 
hertarcjs on “Plant Physiolot^y,” Gibson, 1907, 

285- 298, Oxford (O.P,). 6. Smith, A. M., “ On the 

Application of tlu; Theory of l/imiting Factors to 
Measurements and Oljscrvatious of Growth,’* Ceylon 
Ann, Royal Botanical Ganhms, Peradeniya, 1906, 3, 

3()3--75, cited in Plant Physiology hy W. Stiles p. 343. 


ELECTRIC POTENTIAL OF THE 
EARTH’S SURFACE 

It has been commonly assumed that the elec- 
tric potential of the earth’s surface is a fixed 
quantity, and that its magnitude is zero. It 
.should be worthwhile, however, to see whether 
this concept is correct from the standpoint of 
modern theory. 

According to geophysics the central portion 
of the earth’s interior is a spherical core of a 
hot, ionised, liquid metallic mass of radius 
3,500 km.^ rotating round the terrestrial mag- 
netic axis,- and that the earth’s magnetism 
requires that it be negatively charged. It has 
also been computed that there emerges at the 
surface of this spherical core a strong electric 
Odd varying between 10‘' volts per cm.-^ and 
10« volts per cm.* Around this hot core is the 
comparatively cold earth’s crust, made up of 
crystalline rock, which is 2,900 km. thick, and 
which extends to the earth’s surface.^ 

During the process of cooling through the 
ages, there is a considerable thermo-electric 
current passing between the 
core and the underside of the crusty ^ There is 
also a negative charge on the earths surface 
which is indicated by the presence of the 
atmospheric electric field which at sea lev^ 
varies from 100 to 500 volts per metre, and 
approaches a zero value at the uppermost 


layers of the atmosphere, that is to say, it 
varies from one to five times its basic value. 
There is also considerable flow of an air-earth 
electric current from the upper air to the 
earth’s surface. Around the earth, further, 
there is the outer shell of the upper atmos- 
phere, which is known to bear a positive 
charge, and the whole system is enveloped in 
the corpuscular radiation which the sun is 
continuously sending out into the space sur- 
rounding it. 

Since we know by induction that there must 
be a positive “surface” charge on the under- 
side of the earth’s crust; that there is a nega- 
tive surface charge on the earth’s surface; 
that thermo-electrons continually enter the 
underside of the crust; that air-earth current 
electrons leave at the earth’s surface; that 
the strength of the core’s field is of the order 
of 10‘» volts per cm. and that the electric fiel 
which emerges at the earth’s surface is merely 
a few volts per cm., we must infer that there 
exists an exceedingly steep difference of poten- 
tial between the under and the upper surfaces 
of the crust, and that the electric potential of 
the earth’s surface with respect to the core 
must thus be of a very high order of magni- 
tude, and not zero as has been commonly, 
assumed. 

We further know that corpuscular radiation 
from the sun so affects the positively charged 
shell of the outermost upper atmosphere and 
consequently, the earth’s total charge, that the . 
terrestrial electric field has been found to vary 
in direct proportion.f> 

We are unfortunately not in possession of 
adequate data on the exact nature of variation 
of the terrestrial electric field within the earth’s 
crust, but it must obviously satisfy the relation- 
• ship y = fCQ, in which y is the field 
strength and Q, the earth’s charge, and that 
the electric potential P, of the earth’s surface 
must be given by P=:2900 km. f (Q)dx, x being 
height of a point on the earth’s surface mea- 
sured from core’s surface. Since, however, 
Q is a quantity which we found, varied direct- 
ly as the terrestrial electric _ field, which we 
know changes from time to time, it is obvious 
that the electric potential of the earth’s sur- 
face with respect to the core is not a fixed 
quantity as is commonly assumed but that it 
varies over a wide range of values, and that 
it does so in direct proportion to the magni- 
tude of the field as registered by an electro- 
graph at the earth’s surface at a given instant 
of time. 

Colaba Observatory, ^ . 

Bombay, Alfred B. Arlick. 

January 25, 1945. 

1 Teffrevs, H., The Barth, II Edition, Chap. 7, 1929. 
2. Ve.stine, Ph H., Tnve, M. A. and Johnson, E. A., 
Bulletin of the Interncetional Union of Geodesy and 
Geo^hyncs, 1940, No. 11, 354-359. 3. Larmor, J., 

Eleftric Meviexu, 1919, 85, 412. 4. Sutherland W 

Tery Mao- 1903, 8, 49., Alfeo see 191 7, 

2 ^ I'XandX. 1912, 6 . 24. 80. (W.F.G. 

Swann). 5. Haalck, H., Gerlands Beit r, ^-Oeofystk, 
1938 52 , 3-4,243. 6. Petrucci, G., Cofn, Geod, Geof, 

Boll.., Oct. 1937, 7 , 228-240. 
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AN ELECTROLYTE-FREE MEDIUM 
FOR THE FROG HEART AND GRADED 
RESPONSES OF THE HEART MUSCLE 

Ringer has shown that for the proper func- 
tioning of the heart, the external medium must 
contain suitable amounts of sodium, calcium 
and potassium. It is generally believed that 
for the contraction of all kinds of muscle, 
these ions are necessary. Singh (1944) has, 
however, shown that the frog stomach con- 
tracts spontaneously and remains irritable to 
electric current for about 4-6 hours in a half 
tonic solution of sucrose. 

It has been found that the electrolyte-froe 
medium for the frog stomach is equally good 
for . the frog hearts used in this series of 
investigations. When perfused with half tonic 
sucrose solution, the frog heart presents the 
same series of phenomena as the frog stomach. 
At first there is a contracture followed by de- 
pression of excitability. The heart then 
recovers and continues to beat from half an 
hour to two hours; the rhythm and relaxation 
are, however, slow (Fig. 1). For some hearts, 



Fig. L K. Beating of the frog heart in Ringer. 
B. Beating of the same heart in i.sotonic .solution of 
sucrose, after 25 minutes immersion. The heart in-iv 
continue beating slowly for about two hours in the 
absence of electrolytes. It may remain irritalile to 
induction shocks for another two hours. 

response.s. Contractions 
No. 1 by 1*5 V for o sec, (D.C.). 

Contraction No. 2 by 3 v D.C. 
do 3 do 4-5 V D.C. 

do 4 do 6-0 do 

do 5 do 7-5 do 

do 6 do 9 V do 

In contraction Nos 1, 2 the heart has only re.sponcled 
to make. In contractions No. 3, 4, 5, the heart Invj 
NoT'lf rhythmic contractions. . In contraction 
No. 6, the heart has responded by tetanus. 

^tter was found to be 

oetter than half tome sucrose, but if the heart 

had come to a standstill in the isotonic sucro^^ 

Mor%T/7f. sucrose solu-’ 

t Aiter the heart had stopped beating in 

Me medium, it remained toit^ 

ble to induction shocks for a considerable time 

ine neart snould contract in the absence nf s»n 
electrolytes; this shows that eLitation in the 
heart nmscle is produced by ions within the 
m^cle fibres, and that the fmiction Tf iSis in 


Another rinnarkahU' phenonuauni prt'staited 
by tho.si' luNirts was, that they bidsaveel like 
plain nui.s*eli\ in n^spnncUnp, by eontraeturt* to 
aeet.yleholiiU‘ and e,xei*.ss of* potas.suim. Ah 
plain mu.sek' do(‘s not otu^y tlu» “All and Ntmt*** 
law, it is to l>e (‘Xinu-teti that the same law 
would not hold good for* these lasirt;:. This 
was aetnally founcl te he tlu* ease. Wht*n sti- 
inulah'd with direct current by voitage.s 
ranging from I-b to 20. lh(‘ rtsspnn.se.s were 
graded [Fig. 1 (r) j. d’he {’onti aetitm produced 
by break induction shock was bigger than that 
procluet'd by inakt' shock. 

iNrJKUJiT SiNiar. 

K. H. Skhha. 

Mas. vSuNiTA iNUKajir SiNt.n. 
Department of lOiysiology, 

Dow Medical College. 

Hyderabad (Sind ), 

Febrnaru 19, 1.945. 


I. Singh, l., .S*,/.. t)it, HMI, 


CHROMOSOME NUMBER OF 
SESAMUM LACINIATUM, KLEIN. 

Only thrc'o sp*. ('i(‘.s of Sesafitum ar** reporteti 
in the Indian Oora (Hooker). Of these. Seraj- 
DLUm orivuialvl/um, ( SvHmnuvi inditinn 
i.s the eommereia) til. Hot)j Svstnnutn prastra' 
Lu’.ii }N‘t. and Si^samnni lacliiiat uni Klein, art* 
pro.strate, perennial W'et‘ds. They closely 
ivscmtde ()ne anotlier lait for tlu‘ fStet of the 
leaves of Sdsuniuni la( iniuluni htdng* di*epl.v 
pinna! ihd. Tht‘ (‘apsides of Svsamxttn hauiu»"» 
tuvi are .smallta' than those* of S. iirminttutn. 
The chromo.sorne numbt*)* of Srmmunt orirnfnlr 
has already bet'n detennini'd to he 2/i! ut 
this laboratory (Sn‘(*nivasan. 1942?. c*ytt»- 
geiietical work in this gmui.s lias been in prt»- 
gress here' for sonu* yt^ars now, Interspetahe 
hybridisation belwecm Srsaninrn orierUdlr ami 
Sesavmm prosiraium has been elhaded and ihr 
sterile hybrid has bt'cn made ft'rtile by the 
artdicial induetion of amphidiploitly. 
logdeal and eytogt'rudieal dc‘lails c'Ofuieetc*d wuh 
this work will app(*ar (dsewh(*re as n pap’u 
Jhe fertile amphidiploid is being grown through 
several generations and it.s set'ds eompared 
with those of SoHaviutn orientate in all ren- 
pccts, quality, quantity, (>il yield, (dc*. It has 
been found that wldle Sesarnmti oriiuifah* is a 
seasonal herb, this fc*rtile amphidiploid 
perennial, llowtaing and fruiting throughout 
the year. In eonneetion with llu*.sc* .stiaiie.s. 
the chromosome number of SeHamum prontra- 
turn (2n- 32, n .16) both somatic and nunu- 
/S-’ • u ^ been deterrninc’d in this lahoratorv 
(Kr^hnamurthy ) . The ehroiw^some nunihtn 
of Sesamiim radiaUim, an Argenlitu* speea*N. 
was reporteci some 'years ago to be 2a m 
(John and Narasingha Hao). So far as we 
are aware, the chromosome number of tlu* 
Indian species of Sesamutn, nmnvlv, 

rtH’ordtui. 

specimens of thi!^ species were colU'cted from 

everal parts of fndia and arc beinK Krown 111 
the University Botanical Gardens. We arc 
carrying on hybridisation work between tins 
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specie's and ScHainmn orientale on the one 
hand and bt'lween this species and Sesamum. 
proatratutn on the other. Full cytological and 
cytogenetical details relating to this investiga- 
tion will be publislu'd in due course. In the 
meantime the chromosome number of Sesajnum 
laviniatuvi lias bee'ii determined to be 2n :r: 28 
(Fig. 11. Proehromosomes which were a com- 





••I % % 


men feature in llu' other species of Sesavmrn 
are found to be very jirominent in thi.s species 
also. A full at'count of the prochromosome- 
chromosome rt'lutionship, based on observations 
on tliese spt'cic's, and tlieir correlation to the 
nucleolar cycle, will form the subject of a 
separate paper. 

Botanical I aiboratory, 

Annamalai Univc'rsity, T. S. Racjiiavan. 
Annamalainagar, K. V. Krishnamurthy. 

March 6, 1945. 


1. Hooker, ( U.. /''/'/O' e/’ /fri/Js/t India 4, 887. 2. 

Sret'iilvuNun, A. K., “ A rond’ihui ion to llio morpho- 
logy of /*('daiinm w//‘rr and Srsamum indirnm,*' !).<•. 
Pnu\ of the Atad, of Sei.y 1912, 16 , 15.0. 8 Kri.slma* 

murthy, K. V , “ ('yt<»logit:al .and ( 'ytogenetieal 

Invesligal'tons in the (leuus (ui\i)ub lished ). 

4. John, M., and Nurasingha Rao, U., “ (dironio- 
sonu! number of Sesamum mdtaium^' Cure. Sei.^ 
1041, 8, 8<i4. 


ON THE OCCURRENCE AND DISTRIBU- 
TION OF POTHOS SCANDENS LINN., 
VAR. HELFERIANUS, ENGL. IN. 
BENGAL 


In the province of Bengal Pathos scandens 
Linn., an epiphytic climber is found growing 
upon several kinds of plants. Prain'^ in 1903 
reported that PathoH sca^idens Linn, occurs in 
North Bengal and Chittagong but there is no 
mention of any other variety or species of the 
same genus from any other part of the pro- 
vince, though other species were reported by 
Hooker^ in 1893 from the whole of India. The 
latter author also corroborated Prain and 
stated that tlie only .species of Pathos, found in 
Bengal, is Potfios sca.'tide^is Linn. Prain*^ fur- 
ther in 1905 in his survey of the aora of 24- 
Pergannhas, Hoogly and Howrah districts did 
not mention the occurrence of any species or 
variety of Pothos, ^ ^ ^ 

Pothos aiigustifalius Hook, f, (non-Presl.) , as 
recorded by Hooker, ’-i is according to the latest 
nomenclature is reduced to a variety of Pothos 
scandens Linn, by Engler* and is i^raed 
Pothos scandens Linn., var. Helferianus Engl. 

In the latter part of December 1944, and m 


the beginning of March 1945, the present writer 
came across in course of excursions in the sub- 
urban villages of the city of Dacca (Bengal) 
and collected Pothos scandens Linn. var. Hel- 
feriamts Engl., and found it climbing on the 
bases of several trees in shady places. Since 
the (irst collection, Mr. Murari Prosad Guha, 
Lecturer in Botany of “ this College, collected 
this plant from Jamuria, Tangail (Dist. My- 
mensingh) in the latter part of January 1945 
for the writer’s anatomical studies. He also 
brought the flowering specimens of Pothos 
scandens Linn. Both Mr. Guha and the writer 
could not procure any flowering specimens of 
this variety during this period. 

Dr. S. K. Mukherjee, Curator of the Herba- 
rium, Royal Botanic Gardens, Sibpore, Calcutta, 
very kindly informs the writer that the Hel- 
fcria^ius variety of Pothos scandens was col- 
lected from Agartalla (Dist. Tipperah) and the 
neighbourhood of Calcutta. But it is likely 
that the plant was collected after Prain*^ had 
recorded his observations in his careful survey. 

Rcndle^‘ wrote that the genus Pothos with 
its fifty species is chiefly Malayan. Hooker^ 
collected Pothos angustifolius Hook. f. (non- 
Presl.) (--Pothos scandens Linn. var. Helferia- 
nus Engl.) from Tennasserim, Burma — a place 
950 miles away (coast to coast) from the 
border of the province of Bengal and where 
the Malayan vegetation is dominant. From the 
nature of distribution it becomes evident that 
the plant had migrated from Tennesserim 
(Burma) and entered into the province via 
• Chittagong and gradually spread over other 
districts, e.g., Tipperah, Mymensingh, Dacca, 
etc., in course of about lifty years. Afterwards 
it has become naturalised and formed a unit 
of the local vegetation. The writer also sur- 
mises that this plant was brought and intro- 
duced 'as a garden climber in the neighbour- 
hood of Calcutta for its nice small unifoliate 
leaves and from there it had become an escape 
and spread over that locality after Prain’s^^ 
survey. 

Botany Department, 

J. I. Colloge, Dacca, R. M. Datta. 

March 7, 1945. 

1, ICnglur, A., Pas P/Iafizenreich. j 1906,4, 23B, 26. 
2. 1 1 o o k cr , Si r J . D . , The F loea of Brit ish India . , 1894 
6, 551-555. 8. brain, vSir D., Bengal Plants. 1903, 2, 

1115. 4.- , “The vegetation of the districts of 

Hoogly- Howrah and the 24 Pergannahs.” Bot. Sm-vey 
of India. 1905, 3, 2, 143-389. 5. Rendle, A.B., The 

classification of fllowenit^ plants, 1930, 1 , 264. 


HAIRINESS OF COTTON LEAVES AND 
ANTI-JASSID RESISTANCE 

The evolution of resistant varieties has been 
regarded as the most effective line of de:^nce 
against the jassid, Em.poasca devastans Dist., 
which is a major pest of cotton in the Punjab, 
Sind and Madras. It has been generally be- 
lieved that varieties with hairy leaves are 
more resistant to jassid attack than those not 
possessing this character. For this reason cot- 
ton breeders have bred for h^riness in evoly- 
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ing jassid-resistant types. A note of warning 
was, however, sounded against placing exclu- 
sive and excessive reliance on leaf hairiness 
(Afzal Husain and Lai, 1940). It was sug- 
gested that hairiness might be a mere indica- 
tor rather than the actual factor of resistance, 
and that it would be by discovering the real 
and true cause of resistance; that the work of 
breeding resistant varieties could proceed on 
scientific basis. 

Recently Afzal and Abbas (1943) have put 
forward the view that, although hairiness by 
itself does not confer any resistance on cotton 
plants against jassids, it is well enough asso- 
ciated with ‘resistance’ and, being easily recog- 
nisable and workable, is a safe character for 
the breeder to utilise. They, therefore, recom- 
mend breeders to select or evolve only very 
hairy varieties for areas liable to severe jassid 
attacks. The questions that arise are : 

‘ Would scientific breeders be justified in ac- 
cepting the position that they breed for a 
character, which in itself is of a doubtful value 
but serves only as an indicator of resistance? 
And, secondly, to what extent would such an 
indicator keep true to its role under varying 
conditions of climate and culture and in the 

permutations and combinations of genes in 
breeding? 

It was shown by us (Afzal Husain and Lai, 
1940) that the resistance of hairy varieties was 
due not to the inability of the jassids to feed on 
the hairy types, but to their mability to oviposit 
on them and, therefore, the jassid-resistant 
character should be sought for in the leaf veins 
— the seat of oviposition. Afzal and Abbas 

(op. cit.) state that Verma and Afzal (1940) 

tentatively conclude that the ^toughness of 
the cuticle of the leaf vein, which prevented 
the entry of the ovipositor, was the primary 
character which made the plant resistant,' but 
consider that toughness cannot be of much 
practical help to breeders, who must have a 
quick and ready means of identifying resistant 
plants and the determination of .the relative 
toughness of the leaf veins involves laborious 
and delicate work. Is such an attitude justi- 
fiable? Should not greater reliance be placed 
on future research to solve the question of 
measuring the toughness of leaf veins quickly 
and simply if this proves to be chief factor 
imparting resistance? 

If hairiness is closely linked with the jassid- 
resistant character and toughness of leaf vein 
is that character, then a very hairy leaf should 
also have a tough cuticle of its leaf veins. It 
should be valuable to determine this correla- 
tion. Unfortunately Afzal and Abbas carried 
out no experiments to throw light on this im- 
portant point. Instead, they felt satisfied by 
the correlation between hairiness and resist- 
ance, observed in pure varieties as well as 
some hybrid progenies. On this basis they 
conclude that we were misled into casting 
doubt on the value of hairiness as an indicator 
of resistance, because he worked with pure 
varieties only, and, secondly, that errors (?) 
in our classification of varieties, in respect of 
jassid resistance, vitiate our findings. The 
suggestion, therefore, is that hairiness and 
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resistance may be independent cli a r actors in 
pure varieties but not under hybridisation. 
The only evidence for this generalisation is the 
association of hairiness and resistance observ- 
ed, in a small number of plants, of only one 
hybrid progeny; the rest of their observations, 
as ours, were made on pure varieties. Afzal 
and Abbas have neither given any genetic ex- 
planation as to why and how hairiness and 
resistance must be invariably associated toge- 
ther in breeding, nor have they ^ tested a 
sufficiently large number of liybrid proge- 
nies, under different climatic and cultural 
conditions, to warrant their conclusions. 
In the absence of such explanations or tests 
or both, of what value is their recom- 
mendation to choose only hairy varieties for 
jassid I'esistance? We maintain, without fear 
of contradiction, that the degree of hairiness 
varies with the age of the plant and of the 
leaves as well as under different climati{* con- 
ditions and cultural operations. If such be the 
case, would not the same variety be more 
hairy in one area and less in another, with-„ 
out, in any way, altering its resistance to 
jassid attack? 

Regarding our alleged error in (classifying 
43 F as susceptible, which Afzal and Abbas 
observed to be resistant, the (glassification was 
not due to error but to the erratic b(4iaviour 
of the variety itself, as was pointed out by 
Lai (1937). The general statement by Afzal 
and Abbas (op. cit.) that ‘in all previous lite- 
rature on hariness in relation to jassid, no 
mention has anywhere been made of tlu^ posi- 
tion of the leaf on the plant’ is also not justi- 
fied, since exactly the same and otheu* pre- 
cautions were taken by us (Lai, op. cU.) in 
choosing leaves for the measurement of their 
hairiness, as indicated by the authors. 

K. B, Lai.. 

M. Afzai. Husain. 

April 9, 1945. 


1. Afzal, M., and Abbas, M., fmihut /. AV//., 11)43, 
5, 41. 2. Afzal Husain, M., and i.al, K. Ig, //vV,, HHO. 
2,123. 3. Lai, K. B., ('urr, SVi.. 1937 6, 88. 4, 

Verma, P. M., and Afz il, M,, /m/iau /. .SVv., 1946, 

10,911. ’ 


ON THE FORMATION OF 
AUXOSPORES IN BACTERIASTRUM 

Auxospore-formation is known only in a few 
species among the Centrales. Any new case 
of auxospore-formation in this group is always 
interesting. This process does not appear to 
have been recorded so far in the genus Bade- 
riastrum. The author, while working on the 
marine plankton Diatoms of the Madras Coast, 
observed the formation of auxospores in. 
Bactenastrum varians Lauder. A brief account 
of the process is given here. 

During auxospore-formation, the valves o£ 
the mother-cell move apart and the cell proto- 
plast emerges out surrounded by a delicate 
membrane, the perizonium [Figs. 1 (a) and 
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Fig. 2 

4 (a) 1- The protoplast after coming out of the 
valves (auxospore), gradually grows until it 
reaches a very large size. The contents of this 
auxosporc then contract from one side of the 
perizonlum first and secrete a valve. The 


contents then contract from the opposite side 
also and secrete the second valve (Fig. 3). 



Figs. 1-4. Bactcriastntm vanaus Lauder. 

Fig. 1. Photomicrograph of a chain of cells .showing 
auxospore-fonnation ; a, the protoplast of a cell which 
has emerged out of the valves ; h, new cell formed by 
auxo.spor e-formation .seen in valve view ; r., another 
new cell fonned by auxospOre-formati on seen in girdle 
view. Note the ruptured perizonium. >< 350. Fig. 2. 
Photomicrograph of a new’ cell formed by auxospore- 
formation seen in valve view. 350. Fig. 3. Auxo- 
spore-fonnation in one of the cells of a chain. Note 
new’ valves being secreted inside the perizonium. 

: c 350. Fig. 4. Same as Fig. 1. Only a portion {a and 
of Fig. 1. show’n. X 350. All from living specimens. 

As the valves are secreted the character- 
istic spines or setae of the Diatom are also 
developed [Fi-g. 1 (h) and 4 The setae 

develop in the same manner as was observed 
by Iyengar and Subrahmanyan (1944, p. 118) 
during the vegetative division of the same 
Diatom. The perizonium becomes ruptured 
and the new cell becomes free [Fig. 1 (c)]. 
The new cells have a diameter about two and 
a half times that of the mother-cell of the 
auxospore (Fig. 2). Vegetative divisions then 
take place in the new cell and soon a chain 
of cells is formed. 

Auxospore-formation takes place in the 
chains of cells which through successive vege- 
tative divisions have become very narrow in 
diameter. Only one auxospore is formed in 
each cell, but auxospore-formation may take 
place simultaneously in several cells of the 
same chain. 

The author wishes to express his indebted- 
ness to Prof. M. O. P. Iyengar for his kind 
help and guidance during this investigation. 

University Botany Lab., 

Madras, R. Subrahmanyan. 

April 24, 1945. 


1. Iyengar, M. 0. 1^., and Subrahmanyan, R., “On 
the Structure and Development of the Spines or 
Setae of some Centric Diatoms,” Froc. Nat. Acad. Scz., 
India, 1944, 14 , ft. 3, 114-124. 
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TWO NEW RECORDS OF THE SPECIES 
OF THE GENUS TRICHURIS FROM 
INDIAN RUMINANTS 

In the paper are recorded, Trichuris parvispi- 
culum from goats and sheep and Trichuris dis- 
color from cattle and buffaloes. T. parvispicu^ 
lum is previously known from goats in South 
Africa Ortlepp (1937) while T. discolor was 
originally described by V. Linstow (1906) from 
Ceylon. T. parvispiculum is a very common 
parasite of sheep and goats in the Punjab and 
United Provinces and was collected from Sial- 
kot, Lahore, Multan, Delhi, Mukteswar- 
Kumaon and Izatnagar. T. discolor is on the 
hand rare and has been collected only from 
five cases out of fifty so far examined. Those 
were collected twice from Mukteswar, once 
from Izatnagar and twice from Sialkot. Exam- 
ination of faeces of calves at Izatnagar showed 
that calves of about 1 V 2 years of age always 
harboured trichurids. It has previously been 
reported by the author (paper in press) that 
Trichuris glohuloso is a very common parasite 
of sheep and goats and occurs along with 
T. parvispiculum. The cattle slaughtered in 
localities where this parasite occurs, do not 
harbour T. gloh^dosa though it has been 
reported from these animals from other coun- 
tries. 

Description of T. parvispiculum is not given 
in the paper as the material tallies in all essen- 
tials with that of the original author. A char- 
acter not m.entioned by him is that there are 



Fig. 1. T. discolor ; Vagina 

cuticular vesicles on the anterior part of the 
species. Presence of cuticular vesicles has 
been mentioned by Hall (1910), Solomon 
(1932) and Baylis (1935) in the species 
T. leporis, T. spiricollis and T. mettami res- 
pectively. 

Host: Capra hircus and Ovis aries. 

Location : Caecum. 

Locality: Indicated in the text. 

It is not the intention of the author to dwell 
of characters already described by V. Linstow 
and hence only characters not previously de- 
scribed and considered useful in the proper 
identification of the species are included. The 
description is based on thirty individuals. 

Male: Internal genitalia. Vas deferens mea- 
sures from 2 -4-3 -15 mm. and ejaculatory duct 
8*6-10*2 mm. long. The muscular constriction 
which joins the two parts is about 0*27 x 
0*18 mm. Cloaca varies 1*55-1*7 mm. in 
length with the jspicidar tube joining it 0*55- 
0*85 from the ' posterior end. The ejaculatory 
duct p^sues a somewhat wavy course for 
some distance from its start and is approxi- 
mately about three times the size of vas defe- 
rens and seven times the size of cloaca. 


Testis starts in the region of cloaca, is straight 
in about one-third of the ejaculatory region, 
becoming moderately convoluted thereafter 
while in the region of vas deferens it is beaded. 
There are vesicular swellings on the anterior 
end and cuticular vesicles and plaques at some 
distance from the anterior end. Tlicrc is a 
conical papilla on either side of the po.sterior 
end. 

Female: Vagina after about two proximal 
curves is straight for some distance and is 
again followed by a few curves before joining 
the uterus. The diameter of the straight mid- 
dle part is even throughout, is less than that 
of the proximal curves and is at the same 
time less muscular. 

Host: Bos V^dicus and Bos buhalis. 

Location: Caecum. 

Locality; Mukteswar-Kumaon, , Izatnagar, 
U.P., Sialkot (Punjab). 

Military Dehydrated Meat Factory, 

Agra, M. M, Sarwar. 

May 7, 1945. 


1. Baylis, H. A., “ Three notes on parasitic mana- 
tocle.s. Ann. Ufacr. Hist. Son, >0.32, 10, 10 , 407- 

502. 2. Hall, H. C., Nematode parasites oF mammal. s 
of the order Rodentia, I.agoinorpha, and Uydnicoide s. 
Proc. as., Nat, Mus. 1916, 50 . 3. Linstow, (), Von., 

“ Helminths from the collection.s of Colombo Museum. 
SpoHa Zeylanica.,19^^, 3 , 163-188. 4. Ortlepp, K. J., 

Whipworms from .South African Ruminants.” Ond. 
JL Vet. S(i. Amin. Jnd, Union of S. Africa. 1037, 9, 
1, 91-100. 5. Solomon, S. G., On the collec'tlon of 

parasitic worms from East Africa.” //. Hehnhith., 
1932, 10 , 209-230. London. 


STUDIES ON THE CATALYTIC 
FORMATION OF DI-OLEFINS FROM 
MONO-OLEFINS 

(a) Chemical Equilibrium in Butadiene’- 1, 3 
Formation from Butene-1 at Low Pressures 

In view of the difficulties involved in the 
determination of chemical equilibrium in the 
dehydrogenation of butene -1 to butadiene- 1, 3, 
at atmospheric pressure, even in the presence 
of a highly active catalyst such as 
ALO.^, an apparatus has been, specially devised 
to study the reaction at the lower pressures 
of 10-50 mm. of mercury and in the tempera- 
ture range of 360-540° C. The reaction has 
been studied in detail over the following three 
catalysts: 

(p Cr.,0:,-Al.,6;, (5 per cent.); (2) Cr.,0.,- 
A1.,0., (5 per cent.)-V.>0., (2-5 per ccnt.5- 

Mo-.O,, (2-5 per cent); (3) Cr.,0;,-Al.,0;, (5 per 
cent)-Cu (10 per cent), of which the catalyst 
No. (3) promoted by copper has been found 
most efficient. The equilibrium constant of the 
reaction has been calculated from the equation, 

TT _ Px® 

^0 - (l -a:®) 

where x is the degree of dissociation of 
butene-1 and P is the total pressure in atmos- 
phere. From the value of Kp. free energy of 
the reaction has been evaluated by using the 
relation, aF^ = RTlnKp The following 
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is; 


values of and AFt for reactions at five 
different temperatures have been obtained 
(Table I). 

Table I 


Temperature ®C. | 

K;, 

A Ft (Calories) 

370 

0-000244 

10,620 

410 

0*000823 

0,642 

440 

0-002080 

8,748 

470 

0- 004703 

7,911 

500 

0-008068 

7,294 


From the above values of Kp, the following 
mean value of the heat of reaction (tempera- 
ture range 370-500® C.) is obtained : 


AHt = 28,600 calories. 

The free energy as a linear function of tem- 
perature is expressed by the equation : aFt 
29,352-28*58 T. The temperature of neutral 
equilibrium is : To = 744® C. 


Table II 


Temperature °C. 


A Ft (Calories) 

330 

0-000,261 

9,880 

370 

0-001,020 I 

8,800 

410 

0-003.752 

7,580 

450 

0-011,100 

6 465 


(c) Heat of Reaction, Free Energy of Reaction 
and Entropy in the Dehydrogenation Equil- 
ibrium of Paraffin-Olefin Isomers-Diolefin of 
the Isopentane and n-Butane Series 

Employing the results obtained from the 
study of dehydrogenation equilibrium of the 
two very important oleffins, butene-1 and 
3-methyl-butene-l to the corresponding diole- 
fins, butadiene 1, 3 and isoprene in conjunc- 
tion with the accurate data on the heats of 
formation obtained by Rossini, ^ heats of hydro- 
genation obtained by Kistiakowsky,- entropy 


Table III 


Reactions 

Equations for standard 

Free energies of the reactions 

cals 


E.U.298 

1 

T^oC. 

Hut an e±Z5 Butene-1 -I- Ho 

AI*V = 28,252 4- X* + 12-21T 

30,098 

20,442 

32-4 

656 

7/-Jhilaiu.tlZ5:f7> Batene-2 -I- IIo 

AF,. = 20,481 +• X + 14-OlT 

28,327 

19,207 

30-6 

653 

7/-Hutane^Z5/w7^.r lhitene-2 H > 

A F.,. 25,531 + X + 14- 6T 

27,377 

18,437 

30-0 

640 

Hut(‘nc-l.tr7Hiuadienc^-l 3 h U«> 

AF-r = 25,496 + X + 20-03T 

27,342 

20,015 

24*6 

744 

Ci$ Hutene-21i::jButadiene-l,3 + Tin 

AF,. 27,207 + X + 18-25T 

29 113 

21,255 

26-5 


Trans Hulene-2±I5Butadu*ne-l,3 h H-j 

AFt = 28,2.59 + X + 17 - 5T 

30,105 

22,025 

27-1 


Is()pcntaiu‘lli;3-Methyl-Butene-1 “h IIo 

AF.,. = 28,247 + X + 15-12T 

30,093 

21,303 

29-5 

743 

ls()pentauelz;2-M ethyl-Butene-l -h 

AF.r = 20,401 + X + 15 -121' 

28,247 

19,457 

29-5 

685 

Isopentanc±I5:2-MethyI-ButeiUi-2 h Mo 

AIv = 24,830 + X + 16-91T 

26,676 

18,422 

27*7 

690 

3-Mi‘thyl-lmtene~llli;Isc)prene 4- Mo 

AF,. = 23,884 + X + 19 -441' 

25,750 

18,228 

25*2 

672 

2-NU;thyl-]mtciur-lllI>l''’nprene ~\- Ho 

AFt = 25,750 + X + 19-37T 

27,596 

20.074 

25*2 


2- Methyl-l)ut.ene-21l5 Isoprene "h IR 

AF-i. = 27,321 + X -1- 17-531' 

29,167 

21,095 

27-1 



X ~ 6-86TMT -h 0-0023T2 _io~7t3. 


(b) Chemical Equilibrium in Isoprene 
Forniaiion from S-Mcthylb^itene-l at 
Low Pressures 

Chemical equilibrium in the dehydrogena- 
tion of 3-methyl-butcne-l to Isoprene has been 
studied at pressures of 10 to 35 mm. of mer- 
cury and in the temperature range of 330- 
450®C., over Cr.»O.^-Al.>O;t-V.,O.^-M02O3 as 
catalyst. To maintain the activity of the cata- 
lyst steady, it was periodically activated by 
treatment with hydrogen at 550-575® C. From 
the values of Kp, the following thermodynamic 
characteristics of the reaction have been 
obtained (Table II). 

The mean value of the heat of reaction : 
A Ht 27,120 calorics. Free energy as a linear 
function of temperature: AF r= 27,570-27-19 T. 

Temperature of neutral equilibrium: 

To = 671*5® C. 


and free energy functions calculated by Pitzer^ 
by statistical method and specific heat data 
given by Beeck-* the various thermodynamic 
functions involved in the dehydrogenation 
equilibrium of Paraffin-Oleffinisomers-Diolefin 
of the n-Butane and Isopentane series have 
been calculated. A summary of the more im- 
portant derivations are given in Table III. 

Dept, of General Chemistry, 

Indian Institute of Science, 

Bangalore, J. C. Ghosh. 

May 23, 1945. A. N. Roy. 


1. Rossini, Chem. Rev., 1940 27 , 1. 2. Kistia- 
kowshy, Ruhoff, Smith and Vaughan, Jour Amer. 
Chem. Soc„ 1936, 58 , 137, Ihid., 1935, 57 , 876. 3 

Pitzer, /. Chem /'//y., 1937, 5 . 473 ; Chem. Rev. 1940, 
27 , 39 4. Beeck, /. Chem. Phy.„ 1936, 4 , 680. 
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Radio Receivers and Transmitters. By S. W. 

Amos and F. W. KeUaway. (Chapman and 

HaU Ltd., 11, Henrietta St., London), 194A 

Pp. X -f 281 with 150 figures and 8 plates. 

Price 21 sK net. 

There is certainly a real need for a cornpe- 
tent book dealing specifically with the various 
aspects of the design, construction and opera*^. 
tion of modern radio receivers and transmit- 
ters used for the different types of radio com- 
munication. But the volume under review is 
not, as its title would lead one to_ expect, 
such a book. In any case, this subject has 
developed so greatly that it would be impos- 
sible to deal with-it satisfactorily within 300 
pages, the size of the present book, which is 
essentially a text-book on the general princi- 
ples of radio engineering. The title of the 
book is, therefore, not quite appropriate to its 
contents. As the authors say, it is not meant 
for the beginner, but for th esomewhat more 
advanced student. 

The ground covered here is not greatly 
different from that of the usual text-books 
Starting with an introduction to the basic 
ideas and expressions, such as the nature of 
radio waves, amplitude and frequency modu- 
lation, etc., the authors go on to a discussion 
of the elementary electric circuits and theii: 
properties. In Chapter V, five pages out of 
the eighteen are devoted to^ radio wave propa- 
gation and the rest to receiving and transnait- 
ting aerials, mostly for short-wave working 
Vacuum tubes and their uses, audio and radio 
frequency amplifiers and their classification 
into A, B and C types are dealt with in chap- 
ters VI, VII and VIII. Chapters VIII and IX 
cover receivers for amplitude and frequency 
modulation. The last chapter is devoted to 
transmitters for telegraphy, amplitude, and fre- 
quency modulation broadcasting and television. 
The appendices at the end of the book deal 
with some of the familiar expressions relating 
to radio circuits. 

The arrangement of the various topics and 
their treatment leave something to be desired 
The discussion on vacuum tube theory is 
rather superficial and spread about. Micro- 
phones get about a page and that in the chap- 
ter on transmitters in between class B radio 
amplifiers and transmission lines. Quartz cry- 
stals cover about 2 pages. The explanations 
are in many cases not accurate. A few exam- 
ples taken at random are the sections dealing 
with vacuum tubes, wave propagation (Chap, 
V), quartz crystals (Chap. X), and transmis- 
sion lines (Chap. X). The discussion on trans- 
mitters -in the last chapter is sketchy. 

A careful revision and rearrangement of the 
book will enhance the value of a second edi- 
tion. It may perhaps be better to avoid such 
expressions as “up in the air” (p. 201). Also 
“grid base” on page 185 should be “grid bias” 

A feature of the book which is worthy of 
attention is the mathematical discussion of 
circuits and circuit behaviour. This is in- 


variably good and helps a clear understanding 
of the problem under discussion. The authors 
are to be congratulated on this. 

The printing and get-up of the book as also 
the figures and photographs are of the usual 
high standard for which . the pubIish(M\s ai'c 
well known. The price is’ rather on thc‘ high 
side, but this is perhaps due to the prevailing 
war conditions. K. Srkknivasan. 

Radio Technique. By A. G. Mills. (Chapman 
and Hall, 11, Henrietta Street, London, 
W.C. 2), 1944. Pp. vii4T7() with 301 figures. 
Price 12s. 6d. net. 

This is one of the best books on radio evngi- 
neering designed for the beginner and the 
author must be congratulated an it. It iwS brief, 
nonmathematical, torse and accurately written. 
The average legnth of a chapter is a little oven* 
7 pages. The longest covers 22 pages and the 
shortest but 2 pages. In less than 170 pages, 
the author attempts to cover a very wide iield, 
starting from the elements of the structure of 
matter, electricity and magnetism, through 
d.c. and a.c. machinery and measuring in.stru- 
ments, on to radio transmitters and receivers 
and even such a comparatively new subject as 
pulse generators, which have been developed 
and applied so extensively during this war. 
That his attempt has achieved this measure of 
success is because the author chooses his sub- 
jects carefully, sticks to a treatment of tlie 
essential principles, and is terse in his t^xpla- 
nations without sacrificing accuracy and clarity. 
He knows his subject and can present it well. 
The reader has necessarily to go to other books 
for a more detailed and mathematical treat- 
ment. But to the beginner, the book can be 
recommended without reserve. 

A chapter on frequency modulation and 
another on ultra-high frequency and micro- 
wave technique would have added to the value 
of the book. Perhaps this will be made good 
in the second edition. The book is free from 
errors, but the half waves in the damped 
wave train in Fig. 50 (p. 35) should be spaced 
equally; the frequency of damped oscilla- 
tions does not change from cycle to cycle or 
over a cycle. The title of Chapter XIII may 
perhaps be changed to read “The valve a.s an 
oscillation generator”. 

Praise is due to Messrs. Chapman and HaU 
for the excellent production of the book. It 
adds to their reputation as publishers of Ic'ch- 
nical literature. K. Sreenivasan, 

Hydro-Electric Power in India — A Geographi- 
cal Analysis. By George Kuriyan. (The 
Indian Geography Society, Madras), 1945. 
Pp. 72. Price Rs. 2. 

The booklet is the first of a series of Mono- 
graphs published by the Indian Geographical 
Society, Madras, and compiles in a very inter- 
esting manner a good deal of information 
regarding water-power resources scattered in 
various reports published by the Provincial 
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Governments and i)y experts like Mr. Meares, 
Sir William Slamp(\ Sir Henry Howard and 
others. 

The i^i'reatest ne(‘d of the moment in India 
is the' cievelopnu'nt of industries and power 
development is the nine (/aa non Tor indus- 
trialisation. 'Hie authors of the Bombay Plan 
have, therefore, rightly placed the i)roduction 
of power (irst in the list of basic industries. 
Unfortunatt'ly, as compared with otlu'r coun- 
tries, India is .severc'ly handicapped with 
regard to natural supplies of coal and oil. 
Besides, as coal is absoluU’ly esst'ntial for 
some of the basic industries such as iron and 
steel, cement, etc*., it is imperative that every 
elYort should be made to conserve our extreme- 
ly meagre reserves, rather than utilize the 
same for the production of power. So that in 
India all developments of power will have to 
be mainly hydro-electric. 

B^ortunately, the potc'ntial water-power re- 
sources of India are indeed very great. On 
the basis of the Meares Triennial Report of 
1922, our re.sour(*es, even on th(' most conser- 
vative (.‘stimates, aix' ab()ul 12 million KW. But 
the developed rc'sources so far et)nstitute only 
() to 7 per (‘ent. of llu‘ potential. The Bombay 
Idan suggc'sts that tlu‘ poU'ntial r(\st‘rv('s are 
even as high as 27 million KW. Thus there 
is great scope* for d(‘velopm('nt. 

'riu* author, after llrsl rc*f('rring to the most 
salit'iii ge*o.graphi('al ai\d economic features of 
.seane of the* major hydro-t‘U*ctrie .schemes now 
in ('xistc‘nc(‘ .siu'h as the* C'auvery and Jog 
pow(‘r sclu‘itu‘s in My.soro, the three* Tata 
schi'nu's in Homba.y, Pykara, Mettur and 
Papanasnm in Madras, Pallivasal in Travan- 
core*, Mandi scheme* in Punjal), the* Gangers 
(\'inal Grid in the* U.P. and Malakhand in the* 
N.W.F., diseu.s.se‘.s ve‘ry briefly some of the 
impe)rtant potential re'serve's which lend them- 
.st'lvc.s to innnediate d(‘ve*le)pment. The follow- 
ing are* some* of the* irnpoidant selumie's sug- 
g(*sie‘d as f(*a.sibU‘ for imm<*diat(‘ de'vclopment: 
Koyna and KonnAruu prefects in Bombay; 
Moyyah and Ih-anvAu projc'cts in Madras; 
TuNOAUHAimA, Godavaiu and Kiushna projects 
(irrigation aiul hydro“e'lU‘ctri(‘) in Madras c*on- 
jointly with Hyde*rabad; MAfiiANi) proje*ct in 
Madras cemjointly with Orissa; Jumna and 
SuTLKJ vallc'y sche*me*s in the* North; Damodau 
vallew, IIuKONt; valley aiui Tusta proje‘ets in 
the Nt)rih-Ea.st. TlU'se* alone* would atnount te) 
about 3 million KW (*ve*n on a very conserva- 
tive* estimate*, and furth(*r t*xi)ansion could be 
easily made* as the* de'mand for power in- 
creases. 

The Indian Ge'ographical Socie*ty, Madras, 
and the* author, its Mon. S<*crt'tary, are* to be 
congratulate‘d in bringing out this useful and 
informative pamphlet at a time* wlu'n India is 
about to enter upon a p(*riod of planned 
development. H. N. Ramachandua Rao. 

Colorimetric Determination of Traces of 

Metals. By E. B. Sandell. (Interscience 

Publishers. Inc., New York), 1944. Pp. 16 

t)lus 487. Price $7.00. 

The functional role of traces of metal is one 
of profound significance in several fields of 


IS'-) 


pure* and applied sciences. In the domain of 
biochemistry tra<'es of iron, copper, manganese, 
magnesium, zinc and otlier metals intluencc 
tilt* coui'sc of physiological reactions; some of 
tlii'm in fact constitute the prosthetic group of 
eerUiin enzynu's esst'iitial to their activity. In 
metallurgy, tract's of metals like vanadium, 
molyb<leuum and tiu\gsten inlluence the struc- 
turt*, meehani(*al strength and corrosion resi.st- 
ance of metals, cspt'dally those of steel. The 
inl]iu*nce of tract's of metals tai the growth and 
dist*ase t)r rt'sistant'c of plants is well known, 
'riu'st* cilt'cts are controlled by the concentra- 
tion of the.se trace constituents. A colorimetric 
determip.ation of these important metals in 
ti'act's when tlu'y occur in association with 
overwlielming quantities of other interfering 
materials is tlu* problt*m which the author has 
liK'idly set forth in tlie volume under review. 

The book is divided into two parts: (1) The 
General Part comprises the principles and the 
scope* of trace analysis, tlu* methods of separa- 
tion and isoltition of the trace elements and 
th(* application of colorimetry and spectro- 
l,7hotomc*try inc'Iuding nuorimetry to the detec- 
tion and estimation of tlie trace elements. This 
part also includ<*s a discussion of the principal 
organic and inorgamk* reagents employed in 
this analytical fa'ld. The stability and the 
range of sc'iisitivity of tliese reagents are given. 
(2) 'riu* s('(‘()n(l |>art deals with the* analysis of 
individual ('Ic'iru'uts; tlu* presentation follows 
a certain patlt'rn. To (tuote the author, “Ifirst 
tlu* .s('paration of the metal in question from 
otlu'r ('U'uu'hts is considered, chief attention 
Ix'ing givi'u so far as possible to those likely 
to ini' rlei'C’ in tlu* colorimetric determination 
and to tho.si* fr(*(|uently associated with the 
nu'ial in (jiu'stion. For many metals, methods 
work('d out spc'cilleally for the* separation of 
trae(*s are lacking and a brief general outline 
of s(’parations is all that can be given, with 
tlu* hopt* tliai s(nYU* of these s(u>arations can be 
exh'uded with suitable modiheations to work 
involving small ciuantities. Next the import- 
ant nu'tiuxls of dc'tc'rmination are described. 
'IMu* proe('dur('s aix* given in geni’ral form so 
far as possible, indepc'ndent of the nature of 
the original .sanpjle. The effect of foreign ele- 
lYU'iits, .so far as known, is mentioned. Finally, 
for many of tlu* more important trace ele- 
mi'iits, dir(*(*tioiis are given for the dc'termlna- 
tion of tlu* metal in important classes of mate- 
rial”. The v()lun\t' is complete with examples 
of staiulard curve's indicating the sensitivity 
and reproducibility of the method. The metals 
are arranged in the al[)habetical order; this 
facilitates ready refen-ence. An author and 
subj(*et index (‘ompU'ies the volume. The gc't- 
up is ('xeellent in spite of war-time restrictions. 
This is an indispensable volume for not 
only to analytical chemists, metallurgists arid 
bioeliemists, but also to the specialist inter- 
e.sted in the elucidation of the catalytic role 
played by truce elements in plant and 
animal physiology. It is earnestly to be 
hoped that the author will in due course pre- 
sent to the scientific world an equally useful 
companion volume pertaining to the colori- 
njetric analysis of non-metals, 
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Twenty Questions about Russia. By H. W. 

Henderson. (Hamara Hindustan Publica- 
tions, Bombay), 1945. Pp. 56. Price As. 8. 

Freedom of speech, of the press, of assembly, 
of street processions and demonstrations, in 
fact freedom in any form does not exist in the 
Soviet Union. Communists recognise the right 
to lie and cheat for the purpose of advancing 
their cause, the standard of living of the 
Russian "worker was better under the Tsarist 
system than at present under the Soviet, in- 
equalities exist as under the capitalistic sys- 
tem, Russian industry is run by a well paid 
bureacracy and the workers have less control 
over industry in Russia than in any other 
country in the world, in fact in the Soviet 
Union the regime is patently -a dictatorship 
OVER the proletariat, and not OF the prole- 
tariat. 

These are some of the answers of Mr. Hen- 
derson— the author of Twenty Questions about 
Russia. As the Webbs have so aptly said in 
their well-known book on Russia, few other 
subjects in the history of human civilization 
have invited such bitter antagonists or ardent 
admirers as the “New Civilization” which the 
Comunist Party in Russia have been trying 
to develop in that vast country since the revo- 
lution in 1917. To assess the true value of this 
great experiment and its phenomenal develop- 
ment in the Soviet Union, one need neither go 
to bitter critics, to which class Mr. Henderson 
evidently belongs, nor to ardent admirers and 
blind enthusiasts. The monumental work of 
Sydney and Beatrice Webb,- Soviet Commun- 
ism — A New Civilization, which is at once 
accepted as an authoritative and scientific ex- 
position of the working and achievements of 
the Soviet new institutions would serve much 
to furnish a comprehensive and dispassionate 
view of the Russian achievements. But pas- 
sages from old articles and questionable sources 
picked at random without any reference to the 
subject as a whole, as evidently the pamphlet 
of the type under review can at best be, is 
injurious to the judgment of people who have 
either no inclination or no opportunity to go 
dsep into the subject. Reactionary pamphlets 
of this type and organizations who publish 
them, ill-serve the people — ^the villagers of 
India — whom they ostensibly wish to ‘en- 
lighten’. M. S. Muthana. 

THE RIDDLE OF LIFE* 

T N this little book based on a course of 
A lectures given at Dublin, the author, Nobel 
Prize winner, for Physics, and famous for his 


- * JV^ai is Life ? by Erwin S'chrodinger, pp. viii -\- 
91, 6 sA, net, Cambridge University Press. 


contributions to atomic dynamics, has ventured 
into the field of biology with the hope of 
throwing some light on the greatest ox all 
problems confronting science — the ultimate 
nature of life. In these days of excc.ssive 
specialisation, it requires no little courage for 
a physicist to venture outside his own lield 
and put forward his ideas on other subjects. 
Professor Schrddinger is, however, not a spe- 
cialist of the conventional type. Besides being 
a mathematician and a physicist, he is also a 
philosopher, with an original and distinctive 
outlook on the fundamental problems of 
science. Anything he says or writes can natu- 
rally, therefore, claim the attention and inter- 
est of all thoughtful persons. 

During the present century, great advances 
have been made towards an understanding of 
atomic and molecular structure, and towards 
an elucidation of the manner in which atoms 
and molecules join up to forrn the aggrega- 
tions familiar to us as vai^ious lorms of 
matter. Our ideas regarding the building up 
of atoms and molecules . from the elemcuitary 
particles of Nature are^ based on the princi- 
ples known comprehensively as the “quantum 
theory”. It is the quantum theory which 
enables us to understand why atoms and mole- 
cules have a stable structure, and why, again, 
a crystal when formed possess an inhci’cnt 
stability and a definite temperature of molting 
or transformation. 

Professor Schrbdinger’s main idea set out in 
these lectures appears to be that the quantum 
theory may also furnish us with the key to 
the riddle of life. One of the most remarkable 
features of life at all its levels is its inheremt 
stability, as shown by the permanence of the 
characters exhibited by a species when it re- 
produces itself from generation to generation. 
Modern biological research has established the 
intimate relationship between this inlK'ront 
stability and the ultimate structure of liie 
living cell, and especially of the parts of it 
known as the chromosomes. It has also estab- 
lished the fact that changes in these struelurt's 
accompany a mutation of the species either 
occurring naturally or when artificially indu('- 
ed. These facts become intelligible if wt' 
regard the genes as distinct molecular species 
which can only be altered by “quantum 
jumps”. 

Professor Schrodinger has also some inter- 
esting suggestions to offer regarding the rela- 
tion between the fundamental principles of 
thermodynamics, and the processes by which 
life functions, including especially the con- 
sumption and assimilation of food. 

The book is both an attractive and a stimu- 
lating production. C. V. Raman. 


THE ACADEMY OF 

The Academy of Sciences of the U.S.S.R. is 
holding the celebration of its 220th anniver- 
sary from the 15th to the 28th of . June • 1945. 
Invitations have been extended to the fore- 
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most scientists in all alliect countries. Profes- 
sor Meghnad Saha, f.r.s., according to Reuter, 
has safely arrived in Moscow to participate in 
the celebrations, 
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SCIENCE NOTES AND NEWS 


The Trustees of the Lady Tata Memorial 
trust announce on the death anniversary of 
Lady Tata, which falls on the 18th June, the 
awards of the following scholarships and 
grants for the year 1945-46: — 

/. International Awards for research in dis- 
eases of the blood with special reference to 
Leucoemias : 

(1) Dr. P. A. Gorer, London— Grant £70; 
(2) Dr. A. H. T. RobbrSmith, London — Grant 
£100; (3) Dr. Werner Jacobson, Cambridge — 

Grant £300; (4) Dr. (Miss) P. Hammick (to 
work under Prof. Witts to confirm Dr. Jacob- 
son’s research) — Grant £400. 

n. hidian Scholarships of Rs. 150 per month 
each for^ one year from 1st July 1945 for 
scientific investigations having a bearing on 
the alleviation of human suffering: — 

( 1 ) Mrs. Alamela Venkataraman, b.a., m.sc. 
“Synthesis of Sulphanilamide Derivatives.” 
(HafPkine Institute, Bombay.) (2) ' Mr. S. 
Dattatreya Rao, b.sc. (Hons.). “Investigations 
on the Synergy between Vitamins A and E 
and Functions of Carotene and Vitamin A in 
the Animal System.” (Indian Institute of 
Science, Bangalore.) (3) Mr. L. D. Sanghvi, 
K.sc. (First Class), m.sc. “Genetical Study of 
Blood Groups and Diseases with Special Refer- 
ence to Malignant Tumours and Erythroblasto- 
sis Foetalis in Bombay.” (Tata Memorial Hos- 
pital, Bombay.) (4) Mr. T. A. Venkitasubra- 
rnanian, b.sc. “Synthesis of _ Anti-parasitic 
Agents against Tropical Diseases other than 
Malaria with Special Reference to Amaedines 
and Organometallic Compounds.” (Maharaja’s 
College, Ernakulam.) (5) Mr. G. Balasubra- 
manyam, m.sc. (First Class), “Insulin Deriva- 
tives and Carbohydrate Metabolism.” (Indian 
Institute of Science, Bangalore.) (6) Mr. T. K. 
Wadhwani, B.Pharm. “Mechanism of the mottl- 
ing of teeth.” (Indian Institute of Science, 
Bangalore.) (7) Mr. Rabindra Kumar Basu, 
M.sc. “Synthesis of Vitamin C (1-Ascorbic 
Acid).” (University College of Science and 
Technology, Calcutta.) (8) Mr. Kalipada Mu- 
kherjee, m.sc. “Research on Food Yeast.” 
(Biochemical Laboratories, University of Dacca, 
Dacca.) 


The first annual sessions of the Ceylon 
Association of Science, inaugurated in July 
last year, was held in the University Hall, 
Colombo, from May 17th to 19th and was 
largely attended by all leading scientists in the 
Island. 

The General President, Dr. D. N. Wadia, 
former Government Mineralogist, Ceylon, and 
now Mineral Adviser, Department of Planning 
and Development, New Delhi, was unavoidably 
absent and his presidential address on “Science 
in (Ceylon’s National Life”, was read by the 
President-elect, Prof, W. A. E. Karunaratne. 

In a message sent to the Annual Sessions, 
H E. the Governor stressed the Contribution 


of Science to World Peace and wished all suc- 
cess to the Association. 

The sessions was declared open by Mr. 
C. W. W. Kannangara, the Minister of Educa- 
tion and Pro-Chancellor of the Ceylon Univer- 
sity. This was followed by a symposium on 
“Science and National Development”, initiated 
by Dr. Andreas Nell. 

As in India, Science Congress Sessions sec- 
tional or intersectional meetings were held in 
the mornings and visits were arranged to cen- 
tres of scientific interest in Colombo in the 
afternoons. The last item of the programme 
each day was a popular lecture. 

Prof. A. Kandiah, Acting Vice-Chancellor, 
University of Ceylon, was elected President 
and Prof. W. A. E. Karunaratne, the new 
General President. 

The decision of the University of Aberdeen 
to confer an honorary degree of Doctor of Laws 
(LL.D.) upon Mr. Stanley Unwin, .the pub- 
lisher, sets an interesting precedent. On the 
Continent, it has long been the practice of 
Universities to encourage outstanding work by 
publishers in the interests ’ of scholarship. But 
if one excludes those occasions when a Univer- 
sity has recognised in this way someone con- 
nected with its own Press, this represents, we 
believe, the first time a publisher has been so 
honoured in Great Britain. It is pleasing evi- 
dence of that improved status of books, which 
Mr. Unwin has himself done so' much to achieve 
Mr. Stanley Unwin is the owner of the firm of 
George Allen & Unwin Ltd., Chairman of John 
Lane, the Bodley Head Ltd., and a director of 
Methuen & Co., Ltd. He is a past President 
of both the Publishers’ Association of Great 
Britain and of the International Publishers’ 
Congress and comes from a family long con- 
nected with printing and publishing. As Pre- 
sident of the International Publishers’ Congress 
in 1936 it was his duty to present the principal 
foreign delegates to King Edward VIII at 
Buckingham Palace. 

SEISMOLOGICAL NOTES 

Among the earthquake shocks recorded by 
the seismographs in the Colaba Observatory, 
Bombay, during the month of May 1945, there 
were two of slight intensity. The details for 
those shocks are given in the following table: 


Date 

Time of 
origin 

I.S.T. 

Epicentral 

distance 

from 

Bombay 

Co-ordi 
nates of 
epicentre 

Remarks 


H. M. 

(Miles) 



9 

10 05 

2410 


Probably 

deep. 

19 

11 33 

1310 


Epc : In 
Assam. 
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A DECIMAL COINAGE SYSTEM FOR INDIA 


CJovc‘rnnu‘iit of India iiavt' recently 
circularised, for tiu' purpost* of eliciting 
pul)lic ui)inion, the outlines of a plan to deci- 
malise tiu‘ (‘oinagc' of tlu' country. The plan, 
in brief, is to divide tlu‘ c‘xisting rupee into 
100 cents. 'riu‘ prt'senl oiu'-rupec^, half-rupee 
and <iuarUn*-rup(‘t‘ coins would continue to be 
minted in tlunr I'.xist.ing siz(‘, shape, weight 
and metal conti*nt: only th(‘ half-rupet' would 
be designated 50 cents and tht^ ciuarter rupee 
as 25 cents. Coins of lower dimominations are 
proposed to be r(‘plac(‘cl, under the n(‘W sys- 
tem, by 10, 5, 2, I and jitT-haps also *2 cent 
coins. The two seds of coins would naturally 
have to circulate and will be fret'ly inter- 
changeable during a transition period in the 
cour.se of which llu*rc‘ will b(' no frivsh mint- 
ing of tlu‘ annas and l)it‘s and their gradual 
withdrawal leading to tlu' eventual and com- 
plete (‘limination of thc'se (s)ins. 

Any chang<‘ in tlu* <’oinage systtmi of a 
countVy is a serious matt cm- a(T(‘cting iis it does 
the daily lift* of tlu* individual and, of the 
community at almost innumi'rable points. 
Ciovernment would, as is (*asily understand- 
able, be nductant to spon.sor any rt'form with 
such profound and far-llung' consc'quences 
unlc'ss tlu*y lx* a.ssured of at h‘ast a cxndain 
modicum of public supiiort. ( *ov('rnm(‘nt are 
now engagc‘d in a.sc*ertainin/.( tlu‘ (‘xtent of 
such support. W(* arc' not. howc'ver, aware of 
any special mc'asurc's adopted by Clovernmont 
to' consult men of .scienc'c' and organised 
scienlillc opinion. But, thc'.se latU'r are as 
much inU'rc'stc'd, to put it no higlu'r, in such 
a propcisal as otlier sections cd the e()mmunity. 
B\)r, decimalisation of coiiuigc'*— qiiite apart 
from its being de.sirable in itself- — is an im- 
portant precedent to and in some ways a 
powerful lever for similar transformation m 
the weights and mea.sures employc'd by the 
community and tht*se in tlu'ir turn, pave the 
way to a completc'ly rationalised system of the 
expression of all quantitative values in deci- 


malised units. A decimalised system is a 
scientific .system. 

The ease against the proposed change may. 
first be summarised. It will involve the adap- 
tation of the entire price, wage and rate 
structure of the community — changes which 
iKU'cssitate a colossal amount of extra work 
and will also, let it be admitted and faced, 
lead to inevitable friction, misunderstanding 
and even fraud in the earlier stages. Certain 
subsidiary changes will also be forced on the 
community which, again, will have to pay for 
it in thc' Jong run — such, for example, as the 
ackqitation of rail-tickets, postage stamps, 
automats, actuated by coins, to name a few. 
The change will provide a wide and fertile 
held for the unsoc'ial elements of the commun- 
ity to (‘xploit large masses of the uninformed, 
the illitc'rate and tlie gullible. This can never 
bo [)revented although much could be done 
(and the" Government propose to take special 
measures on this behalf should the new coinage 
be decided upon) to minimise the evil. There 
is also the element of sentiment and tradition — 
imponderable but nonetheless very real factors 
to contend with— which in this country arc 
exceptionally strong. This conservatism would 
of course not take kindly to any innovation 
in coinage and might put in olxstaclcs in many 
unexpected ways whose net cfTect would be to 
slightly depreciate the new coins against those 
which are to be replaced. 

On the other hand, the case for thc change 
i.s necessarily based on a long-term assess- 
ment of the accruing advantages. Thc first 
and foremost of these is the enormous simpli- 
hcation and saving in time which the new 
system would ensure in calculations and 
accounting. The money value of this saving 
in time and effort would be the equivalent of 
lakhs of rupees annually to industry and com- 
merce alone. As for the educational value 
of the proposed change, it would be a veritable 
boon to children of the school-going ages, 
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It may at once be said that the lessening of 
the strain involved in. memorising and inter- 
relating to the rupee-annas-pies trinity by the 
elementary school-going children alone would 
be worth and more than worth all the expense 
and trouble involved in the change-over. Next 
to the burden of learning his lessons through 
a medium other than his mother-tongue, one 
of the most serious handicaps to the unfortu- 
nate Indian student of tender years is the 
bugbear of manipulating “Tables”— arbitrary 
units of money, weights and measures. It is 
a tragic waste of effort. And viewed from this 
angle, a decimal coinage system would consti- 
tute a great gift of the present generation to 
posterity— especially to the generations ^ of 
students yet to come. Amongst much less im- 
portant advantages, mention may be made of 
the fact that the most modern accounting and 
computing machines are designed to be adapt- 
able to the decimal system and a country 
which clings to outworn arbitrary systems 
perforce will deny itself these aids of the 
modern business world. All things considered, 
the advantages of decimalised coinage are so 
overwhelming that many of the countries even 
in the slow-to-change Orient have switched 
over to decimal coinage. Malaya, Netherlands, 
Iraq, Palestine and Thailand all have decimal 
coinage. India’s close neighbour, Ceylon, has 
her rupee divided into 100 cents. In Europe, 
Great Britain is the only important country 
not to have decimal coinage. Indeed, in the 
whole world, it is only parts of the British 
Empire that form the most notable exceptions 
to the tendency of all progressive nations 
adopting the decimal system of coinage. 

Now, the point to remember is that these 
countries in changing over from their out- 
moded systems to the decimal system knew 
and did pay the cost involved and inseparable 
from such a change. Some of these countries 
had to contend with obstacles similar to Indian 
conditions. Thus Russia who completed her 
decimal coinage transformation in 1897 had to 
reckon with masses of a predominantly agri- 
cultural population — mostly illiterate — spread 
over vast areas not well-served with transport. 
But, the new system was introduced. To 
repeat, the price of the change is high but 
the charge is worth the price. In this connec- 
tion, it is interesting to recall that a proposal 
was afoot just before the present war that the 
right angle be divided into 100 degrees. It was 
conceded by the sponsors that the task of re- 
computmg mariners’ charts and tables alone 
on the new division would be a stupendous task 
but the advocates of the proposal were defi- 
nitely of the opinion that this difficulty was 
not insuperable and must be squarely faced. 
The question could not, however, be considered 
fully on Its merits owing to the war interven- 
mg. It IS mentioned here just to indicate the 
matters^^ P^^S^essive world opinion in such 

^f’^ile the difficulties are there, India ax 
maVflQ* certain advantages which 

makes the change-over — should it be decided 
i^on— about the least painful. The chief of 
these IS the fact that quite apart from any 
change in the coinage system, the Government 
have a programme, in the post-war period of 
large re-comage operations, Owing, partly to 
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the lncrea.se in currc‘ney eireulation and i)artlv 
due to the necessity of eonsi'rving eritical 
metal siqjplies, the Indian mints put in cii-cu- 
lation during the war large nuinhers of coins 
of altered format and all()y-e(>nt(‘nt wliieh are 
not exactly popular. Also, tlu‘ circulation' 
nickel alloys liad bt‘en strictly r(‘guIattHi 
is, however, the view of coinage exptads* 
cupro-niekel alloys art' prefc‘rahh‘ for 
to the bronze alloys in India wluaa* thr common 
use ol bra.ss for domestic utousils kaids l)ronz.e 
coins to easier eoimterhating. For tlu‘sa‘ and 
other rca.sons, theia' will b(‘ a largo ri‘-eoinagt* 
programme in Indian mints imnualiaUdv after 
the war when nickel is not subji'et to war- 
time lationii^g. An <‘xe<*lU*nt opportunity will 
thus be prest‘nt(‘d to issue* derimal coinage 
without undiu* c'xpiri.se* b(*ing incurn^el solely 
for this purpose*. Oth(*r favemrabU* factors in 
India m the imme^diate* future* are*, that a pt‘riod 
of contracting curr(*ncy is heiler for an inno- 
vation of tins kind ihnn an inilationary period 
Also, an inereai.se in the standard eif living 
which all post-war planning is dl■di<•att‘(l 
render smoother tlu' aeeeptanei- of tlio 
cd one cent (I/lOO of tlie rupee) as (lie 
est coin (should tlie ‘A eent coin ijo 
in the new sehemt>) in the land in plaei‘ of the 
existing one pie (i/,„.. of tlie rupee) which at 
the pivseiit liwel of prieis lias idreadv very 
largely a-ased to iilay a role in tlie <tailv tran- 
sactions of fill' eonitmmit.v. Still anotliei- help- 
ful factor would he that the National War 
Iron! and allied (,uasi-onieial organisations 
which liavi' been built up for war purposes 
could wi'll he utdisi'd in explaining, again 

familiarising the new coinage to tht- iieonle 
in every nook and corner of the country thus 
neutralising to some extent at least the' victi- 
misation of tlu* ignorant. 

finally, it has to be* r(*nu‘ml)ered that for 
sweeping changes of this kind, in a eounlrv 
(for that matter, only fn*rhnp.s not 
('xtt‘nl, in any country)^ a .slight 
elernent ol yompiilsion- ai gentle ■'leading in 

''‘-''’‘ly idciis- 

ptnsable. (he change-over to '•Smninm' 'rime" 
iri European countries is a ease in jioint All 
of dire (•alainities were freely nrophesi«>d 
oarI,y stagi's when tlii' innovation 
llrst mud(* but people gnuiuullv 
themsclvt's and t)H*n began to ’ 
rationale and c'onvenu*net^ of 
clocks to iiractieul needs 

the furore whieli 
the advancing of the fndian cloek, in 11142 

raised is nearly forgotten now. It is .safe to 
!‘'Uiistment of the com- 
munity to a enange in its eoinagt*. Only, tht" 
'’t-hcUnulment may take longer.' Oni' 

‘‘^'^t-ultural country like India where 
exotic practices are sunetilled to a stage wht'n 
their essential irrationale is maskt^d by the 

convention. (Such for 

during which Indian 

ii pmsent coinage sy.stem 

IS one of those anachroniKmS'--only much big- 
magnitude and more ramilU*d in its 
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the present ^jc'nerat ion. Hut, tlie (‘han/4t' is 
vail worth the pi’iet' and tlie prit'o to be paid 
will be at about its minimum in the imuK'diale 
post-war period. Such an opportunity may not 
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incur for a vt'ry lone,' time to come. Now, 
tluM'('l’o!*(*, is the time' to introduec* a decimal 
eoiiiae,e systtan in India. 


INDIAN INDUSTRIALISTS’ DELEGATION IN THE UNITED KINGDOM 


A DKMOCIA'PION of Indian industrialists, led 
^ by Mr. G. D. Hirla and Mr. .1. R. D. Tala, 
have just completed a tour of the United 
Kiimddm and are at in the United 

Stati's. 'rh(‘ objc'cts of tliese visits are broadly 
stated to be to (‘xplore the possibility, exUmt 
and terms on which the co-operation and 
assistance of British and Anundcan Industry 
could be had in the post-war development of 
Indian industry. 

The influential membership of the dclepja- 
tion, the importance to the country of the 
subjects they were handlinfJ[ and the elaborate 
preparatory work for their reception and pro- 
gramme al)road all serv(‘d to locus public 
attention in this mission which, liowever, had 
had evtm* mor(‘ than its normal share of spot- 
lij.iht thrown on it duo to some critical eom- 
m<‘nts from Malialma Gandhi. Tins op|)ortun- 
iiy was availeti of by the members of the d('U‘- 
IL^alion in ndteratinj^! what they liad alrc‘ady 
.stated pubUely and unanibiMuously on tht‘ 
status and scoi)i' of tlu' mission. The indus- 
Irialisls vvcmx' ^^oinK abroad as private indivi- 
duals at tludr own exptMise at\d on tludr own 
n'spon.sibility with no commission or inU'ution 
of committinji^ any otu' ('xci'ptinM tbcmselvc's 
in their nt*^otiations abmad. 

M(‘.ssaKes in the daily press hav(‘ Miven 
accounts of tin' cordiality with which the 
members bav<' \)ccn lan'c'ived and Uu? numerous 
indu.strial and technical establishments throuf^h 
which they have l)c‘en conducted. The pr(\ss 
has al.so re(‘()rded tlu' conclusion of some defl- 
nit(‘ aMre{Mnents as h)r example', a 
entcrpri.st* bt'twet'n ilu' Biiia and Nulneld 
mU'rt'sts to start a factory in India, to be^ijin 
assemblage and ultimately munufaeture Morris 
Gars in India. The following inc'ssage from 
the Bondon eorrespondc'iit of tiu' C^aphat to 
his papt'r on ilK’ evt* of the* di'legation s depur- 
tuiH' to llK' Uniti'd State's well summai'ises the 
work of ttu' dt'U'gation; says tlu' eorrespoiKl- 
ent, ‘The Indian industrialists who iiave been 
visiting us, nw on tlu' verge of dt'parlure for 
tlu' United Stab's. Tlu'y beam with hainnnes.s. 
They liavi' si'cn as many' of tnir great indus- 
trial works, and as much of tht'm, as thi'y 

desired AU this is not .saying that no 

questions of importance', or anxiety, remain 
unsolve'd oi* are' still rather pe'rplexing ....... 

The mutual change's of outlook are cxpressc'd 
in some pretty important, newly lU'gotiate'd, 
contracts. How many is not to be said ht're. 
One seems always hearing seimething fresh in 

that line ” . 

Apart from these' and similar agre'cments 
which individual members might have con- 
cluded on behalf of the? interests they r .’pre- 
sent, the visit of the dc'legation seems to have 
been pre)diu'tive of results of a larger order 
beneflting the e:e)untry as a whole. There was 
an imprc?ssion abroad, by no means uncommon, 
that the Indian businessman was usually a 


“merchant”— a .sort, of glorhical age'iit who 
“represe'nted”, for a commission, the' re)reign 
manufae'turer. While the nu'rehant deies c'on- 
tinue to play his use'fiil and luinouratiU' role in 
the' eeiuniry e'vc'ii neiw, it is not appreciated 
adt'tiual.iy abroad that the Indian businessman 
to-day is also a jirogressive and ('nlighteiu'd 
mannfaciurer — investing capital with its at- 
It'udant risks, producing goods with tlu' rc?(u,u- 
site compi’titivi' skill, liandling labour with its 
attendant probh'tns and selling them in the 
open market on his own aceininl and making 
a pr<gU. Thus, for example, the outstanding 
fact that oni' of tlu' largi'st Iron at\d Steel 
plants in the British Bmpiri', is owniid and 
operaU'd by Indians at Jamslu'dpur is ofti'n 
missed, at least by implication, by many. And 
(luite a few iudustriali.sts should have been 
surprisi'd that the Indian visitors could Iiold 
thc'ir own in any |ku'U\vs regarding tlu'ir 
particular industi'y, Ijolh in tiu' ieehnieal and 
organi.saiional asp('ets. And it is on such 
mutual kjiowledgi’ that rc'Speci and apprt'eia- 
tion of the various inU'rests involved are born, 
and it is on tlu'sc', in turn, that any stable 
l>usin<\ss relationship can lie built. There 
could be no doubt tlial ilu' visit of ilie Indian 
Industrial Di’legatiou has helped to foster 
sueb rc'lalionshij). 

Secondly, ilu' aelivitii's of the di'legation 
hav<' made a di'llniti' eontribuiion to the more 
widcspri'ad rc'alisalion in Britain that the in- 
du.strial pro.s))i‘rily in liuiia need not lu' at th(' 
e.xpense of any otiu'r eounlry. Lord Nuflh'ld 
has reei'iitly given ehxiut'nl expression to such 
sentiment, as follows : “h’here an' people wliu 
wi>uld lament lluit this progressive induslriul- 
isalion of the Mmpire means a eoni-omilant 
(U'cliiK? in British Kxi)oris. I al)soluic'ly dis- 
agrei*. Indei'd, f contend that tlu' (‘onirary 
will b(' till' ea.se. Tlu' mori' Indians wiio ex- 
change the pittance from thi' ))a(ldy iU'lds for 
the higher wages of thi' Motor Gar assi'inldy 
fai’tory and ilu' mori' Indians who ridt' in 
motor* cars, bringing thi’ inevitable opening 
up of new roads and trades in ttu' backward 
villages, the moi'c Iremi'udous will be India’s 
demands for all manner of British exiiorts 
goods tluit in the bad old days of muddy lani'S 
and bulloek carts, the bulk of her iieople 
could nc’ver alTord.” 

In wisiiing the delegation a pleasant and 
useful sojourn in the United States also, Gur- 
rent Scionve hi>)>es that these unoflleial ambas- 
sadors of Indian Industry will not have failed 
to notice the generous and extensivi' manni’r 
in which industry in tliese foreign eountries 
liave nourished and sustained seienlilic r<‘- 
.scarch from which in turn, industry derives its 
r.lrength and competitive’ position. Such appre- 
c'iatinn and its translation to aelion in India 
might well prove to be the most fruitful 
by-product of thOwSe Lours of the delegation 
abroad. 
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A LINEAR TIME INTERVAL METER 


By N. B. bhatt, Sc.D. 


{Department of Electrical Technology, 

^HE change of voltage developed across the 
plates of a condenser which is either being 
charged by a steady source of potential Eo in 
series with a resistance or discharged through 
a resistance, is extensively used as a measure 
of the time interval during which either pro- 
cess has taken place. The basis of this is the 
w^ell-known relationship which, however, gives 
the voltage across the condenser as an expo- 
nential function of time. Various devices 
have, therefore, been employed to obtain 
linearisation of the voltage-time relationship 
since the R C circuit forms a very convenient 
time base in Cathode-Ray Oscillographs. In a 
recent publication Puckle^ has given a detailed 
account of several such circuit arrangements. 

Walker- has described an instrument for 
measuring short intervals of time wherein he 
has assumed the essential linearity of the 
voltage -time characteristics during the first 
5 per cent, rise of the total voltage Eq across 
the plates. The voltage-efficiency of such a 
charging circuit is quite poor inasmuch as 
95 per cent, of the supply voltage stands . idle 
except for its contribution towards the initial 
linearity. The so-called ‘'Constant Current” 
charging circuit employs a pentode tube ope- 
rated above the “knee” of its plate current- 
plate voltage characteristics, in place of the 
constant resistance element. Such an arrange- 
ment approximates fairly to a constant rate of 
charge and the voltage efficiency of the circuit 
depends on how high the supply voltage is 
kept above the “knee” in the pentode character- 
istics. This device, therefore, necessitates the 
use of a steady source of the order of a few 
hundred volts. 

The present communication describes a time 
interval meter employing the ordinary R C 
circuit the exponential voltage rise across the 
condenser of which is compensated in the 
indicating device which is a vacuum tube volt- 
meter working on the curved portion of its 
dynamic characteristics. Within the degree of 
compensation achieved, therefore, the indica- 
tions of the meter are directly proportional to 
time. The obvious advantage of this method 
is that a charging voltage of much smaller 
magnitude is used and it is found, as will be 
seen later, that the voltage efficiency is over 
55 per cent, with a good degree of linearity 
provided the value of the charging voltage, 
the vacuum- tube and its asociated circuit are 
properly chosen. Mention has been made in 
literature of this “linearisation by the inverse 
curavture of vacuum tube characteristics;”^ 
but so far as the author is aware no detailed 
investigation has been reported regarding 
particularly the degree of linearity and the 
voltage efficiency obtainable in this manner 
when small charging voltages are used. 

Fig. 1 shows the circuit assembly, the 
timing part of which forms the grid circuit of 
RCA-1D5GP type tube having remote cut-off 
characteristics. The two relays and 
mark the beginning and the end respectively 
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of the time interval to be measured. Initially 
both Si and S.> are closed and the grid of the 
tube has a large negative bias to give no indi- 
cation in the plate meter M. At the com- 
mencement of the interval Si opens up and 
removes the short circuit of the condenser C 
which starts to charge up, thus lowering the 
value of the negative bias on the grid in the 
process, which results in a deflection of M. S., 
opens at the close of the interval and stops 



Fig. 1 


the charging of C. The indications of M thus 
obtained are made proportional to time by 
previously adjusting the charging voltage Eo 
in the timing circuit and the initial grid bias, 
plate voltage Ej and the load resistance H 
in the vacuum tube circuit. Fig. 2 shows 
a few of these two sets of characteristics; the 
dotted curves give the voltage time character- 
istics for three different values of Eo and 
represent solution of the equation 

_ t 

E-Eo(l-e CR) 

for Eo = 14®, C = 0-875 mF; 

R — 1*57 meg. 

The solid curves in Fig. 2 represent the dyna- 
mic characteristics of the vacuum tube 1D5GP 
for two different values of the load resistance 
with 80 volts on the plate; these values have 
been so manipulated that the ip - Cg curve in 
the region . of interest obeys the following 
relationship : 

( 2 ) 

where jp is the plate current in milliamperes, 
Bff is the grid voltage and the constants A and 
b are positive numbers. A plot of In ip - e. 
results in a straight line whose slope directly 
gives b, A being calculated therefrom. It 
would be true to say that ip equals A at zero 
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grid bias voltlage, provided only that the 
region of the zero grid voltage is included in 
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Fig. 2 

the validity of equation (2). If not, the ex- 
perimental value of 7p at will normally 

not be equal to A. 

Both the characteristics are plotted on the 
same abscissa since by applying Kirchoff’s 
Law to the circuit we get the following equa- 
tion 

E. H- - E = 0 (3) 

where is the net voltage on the grid E that 
across the condenser C at any time and Eq is 
the value of the total voltage of the source 
(this is different from the charging voltage 
Eo). Therefore, indications given by the 
meter M in Fig. 1 represent those values of 
time which intersect the same vertical line 
corresponding to a definite value of the 
voltage in Fig. 2. In this manner a plot of 

— t for a given pair of charging character- 
istics and 7/) eg characteristics is obtained 
and is shown in Fig. 3. It will be seen that 
this curve is fairly linear over its major por- 
tion with sharp curvatures at either ends. 
The extent of linearity and the slope of the 
plot thus obtained depend on Eo on one hand 
and A and b of the dynamic characteristics 
on the other. Out of a number of possible 
combinations it is possible to select one which 
will give the best compromise between linear- 
ity, voltage efficiency and sensitivity. In the 
present case the charging voltage E is kept 
at 16 volts and the dynamic characteristic 
chosen has A =11*0 and b = 0*303. The plate 
meter has a range of 0-3 ma. and will give a 


full-scale deflection when t goes to infinity. 
Under these conditions for a 3 per cent, change 
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Fig. 3 

of linearity the voltage efficiency is over 55 
per cent.; and within this degree of linearity 
the deflections of the meter are non-linear 
over a total of only 10 per cent, of the scale 
divisions at both ends as shown in Fig. 4. 






168 


Krishnamurti & Appanna : 


tnfLiunce of Mercury on Insect 


‘ Curreni 
_ Science 


relationship between ip and t- 
equations (1) and (2) we get 

E=Eo(l-e 

Rewriting 

(1) 

1 j -ij) 

6(7 = ^ tn - 

(4) 

substitution of ;i) in (3) gives 


ep+Ep-Eo(l-e cE) 

(5) 

substituting for eg in (5) from (4) 
ing for t we get 

and solv- 

t=-RClri[K-^^^ In ip] 

(6) 


where K = 1 + In A EcJ 

Inserting the values for Ec, Eo, A and b for 
the specific case given in Fig. 3, equation (6) 
reduces to the following form : 

f = - RC Zn (0*244 - 0'206 In ip) (7) 

Points computed from the above relation- 
ship have been marked as circles along with 
the experimental plot in Fig. 3. The diver- 
gence of the computed points from the expert- . 
mental curve for values of ip above 2*5 ma. 
is due to its departure from the relationship 
given by equation (2) in that region; however, 
this has been advantageous here for extending 
the region of linearity. 

In actual rig-up the instrument employs two 
identical Western Electric Telephone Relays 
operating on a • current of about 1*0 ma. 


through the coils energised by external agen- 
cies via the two pairs of terminals provided. 
The timing circuit utilises a Western Electric 
mica condenser and wire-wound resistances 
whose values are accurately determined. 
Three such resistances arc' selected by 
switch Q for three ranges covering 0*1- 
4-0 S'Conds. Inclusion of a further lower 
range may not be possible due to the Unite 
time lag in the electromagnetic relays used. 
Great care has to be taken to pi'twent electrical 
leakage by mounting all the eoinponents of the 
timing circuits on high insulators; relay con- 
tacts should be kept clean and sliould have a 
high leakage resistance, an indication of which 
is the constancy of a reading over compara- 
tively much longer duration. The low fila- 
ment current (60 ma.) of the lube 1D5GP 
permits a complete dry battery operation, 
which, besides making the instrument self- 
contained, offers steady potentials essential for 
preserving the calibration. Provision is made 
to check all the voltage on thi‘ meter by 
pressing the appropriate pushbutton -switches 
A, B and C as shown in Fig. 1. 

The instrument has been developed in the 
laboratory in connection with measurements 
of sound intensities at various levels during 
its grow and decay in a reverberation cham- 
ber. It will also be found useful in a variety 
of fields where intervals of time are to be 
determined with a fair degree ol accuracy. 

The author is indebted to Mr. B. Subra- 
maniam, b.sc. (Hons.), for the necessary data 
embodying Fig. 2. 


1. Puclde, O. S., JJJLE., 1042, 89, Part HI, 100. 
(See also Time. Bases, 1043, C'hapnian Hall lAd.) 
2. Walker, K., /twr. B'ra/ilt. /fist., lOtl, 231, 373.- 3 
Puckle, O. S., Iak. cii. 


INFLUENCE OF MERCURY ON INSECT EGGS--PART II 

By 

B. KRISHNAMURTI and M. APPANNA 
(Entomological Laboratory, Department of Agriculture, Bangalore) 


I. Internal changes caused by the penetration 
of mercury vapour into the eggs 
"pGGS of Corcyra cephalonica, 16-hours old, 
^ were exposed, for 48 hours, to the lethal 
dose of mercury previously determined, in a 
closed cylindrical jar of known volume. Neces- 
sary controls were maintained. 

Microtome sections of exposed and sound 
eggs were examined. 

The sections of the sound eggs revealed a 
normal proliferation of the cells and the for- 
mation of the embryo; the differentiation of 
the midgut and the floating cells within the 
lumen and the epithelial cells lining the mid- 
gut could all be clearly observed (see Fig. 1). 

Sections of the exposed eggs showed little 
definition of the cells; the cytoplasm and 
nuclei were found in different stages of dis- 
integration. The midgut could not be distin- 
guished nor the epithelial cells. A heavily 
stajped mass of fat, albuminoid and disorgan- 
ised' yolk was seen to fill the entire space 
(Fig. 2). 


A 48-hour period of exposure was adopted 
since it represents the minimum period of 
mercury to penetrate and kill lh(' eggs. 
Ninety-six hours’ exposure sliowcd complete 
destruction of the cellular and nuclear .struc- 
tures. The shrinkage of the disintegrated 
matter resulted in the formation of a blank 
cavity. Heavy precipitation was also quite 
evident. 

These observations sliow that mercury 
vapour disintegrate.s the cellular contents 
and structures • either partially or completely 
depending on the length of exposure. 

U. Effect of mercury in gramfilled space 

The dosage of 0*03 gm. of mercury effective 
in 3,300 c.c volume of empty space, did not 
prove uniformly effective against eggs placed 
at different points in a similar volume of 
grainfilled container. Only eggs, kept at a 
depth of 2*5 cms. below the level of mercux*y, 
were killed. Tests were, therefore, conducted 
with higher weights of mercury to find out 
the minimum lethal dose for 3,300 c.c. of 
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grainfilled space. Tlio eggs were placed at the 
middle and also at the bottom of the grain- 
filled receptacle; the mercury was placed at 
the top. The results are given in Table A. 



1. Longiludinul serlion of sound egg (nearly (54 
houTvS old showing the normal formation and develop- 
ment of larval embryo. 

2 . I.,ongiludinal section of al'fccted egg (nearly 04 
hours old) showing mostly heavily stained fat and 
other disorganised materials. 

Table A 


\Veiglit of Mercury 

Percentage of Kill 

0-08 gm. 

Nil. 

0-04 „ 

Nil. 

o-or> ,, 

82 

0-()6 „ 

100 

0-10 „ 

100 

0-40 ,, 

100 


III, Correlaiion hctioe.er} volumes of empty 
and gr (unfilled, spaces and the effective 
lethal doses of nicrcury 
A series of tests wore made to determine the 
lethal doses of mercury for increased volumes 
of empty and grainfilled spaces. In all the 
t£sts, mercury was placed at the top and the 
eggs at the botttnn of tlio receptacles. Volumes 
(of empty space) such as 4,000, 6,600, 8,000 
and 10,800 c.c., were used (Table B). 

Tabi.k B 


Volume 

1 Km ply 

Sp ice 

(irainfilled Space 

Wright of 

1 Mercury 

Percent- 
age of 
Kill 

Weight of 
Mercury 

Percent- 
age of 
Kill 

4000 c.c 

O-On gm. 

100 

0-10 gm. 

100 

'6600 „ 

0-0() ,, 

100- 

0-12 „ 

100 

8000 ,, 

()-10 , 1 

100 

0-20 ,, 

100 

10800 ,, 

0-18 „ 

100 

o-no , 

100 


Similar volumes of grainfilled space were 
also taken and different weights of mercury 
used in each case, in order to fix the effective 
doses for those volumes. In all these cases, 
the mercury was placed on the top surface of 
the grain and the eggs exposed, one lot at the 
middle and the other at the bottom. It was 
considered necessary to have this arrangement 
in these tests, since, in natural storage of 
grains either in bins or bags, the insect infes- 
tation (egg stage especially) is mostly always 
confined to the surface layers and very rarely 
extends to the deeper ones; the mercury 
vapour traversing downwards, would affect 
the eggs not only in the layers of the grain 
immediately below the surface but also those 
in the central and deeper layers, if for some 
reason (in the case of loosely packed grain 
for example) eggs get laid even there. 

In all these volumes there is seen a gradual 
increase in the weight of mercury correspond- 
ing with the increase in the volumes of both 
empty and grainfilled spaces. 

IV. Correlation between the effective doses of 

mercury for similar volumes of empty 

and grainfilled spaces 

From Table B it can be seen that the 
effective, dose for any one volume of empty 
space is about half that for the same volume 
of grainfilled space. This simple ratio of 
1:2 in the case of these particular volumes 
tested may possibly hold true for still higher 
volumes of space under similar air-tight con- 
ditions. 

V. The actual minimum effective (lethal) 

doses of mercury 

It was observed in all the experiments made 
with the minimum effective doses of mercury 
for the several volumes of empty and grain- 
tilled spaces, that the mercury did not vapour- 
ise completely during the period (the normal 
period required for unexposed eggs to hatch) 
it was allowed to act on the eggs, but that a 
portion of it remained over as solid metal. 
This residual mercury was weighed in each 
case and the difference between the weight of 
the metal originally determined as the mini- 
mum effective dose and the residual mercury 
was noted. .The difference proved to be that 
actual weight of mercury which was definitely 
used up in the form of vapour during the 
period of each experiment. This weight of 
mercury is, therefore, to be considered as 
the ultimate and actual minimum effective 
dose as against the original weight which can 
only be the apparent minimum dose. 

It might be mentioned here that though the 
apparent effective weight of mercury is many 
limes more than the actual effective weight, 
quantities of mercury less than the minimum 
apparent effective weight (for a given volume) 
of mercury were not found to be effective. 
This may be because of the limiting factor — 
the normal period of hatching of the eggs 
(four days) — during which time the vapour 
pressure inside the container has to attain the 
optimum to affect the eggs. 

One of the aims of these experiments was 
to see if any definite ratio existed between 
increasing volumes of empty and grainfilled 
spaces and respective effective doses of mer- 
cury. Referring to the figures in the table?, 
it is, however, seen that no clear and definite 
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ratio appears to exist between either the appa- 
rent ' minimum weights of mercuty or the 
actual minimum weights of mercury with ref- 
erence to increases in volumes of space. This 
is probably partly because the increases in 
volumes of space so far employed in these 
experiments are so small that the correspond- 
ing effective minimum weights differ very 
little from one another or remain practically 
the same. . 

VI. Effect of actual minimum weight of mer- 
cury in the form of amalgam on 
Corcyra cephalonica eggs in a given 
volume of grainfilled space 
A series of confirmatory tests were made 
with the actual minimum weights of mercury 
(as shown in Table C) for given volumes of 


used as an amalgam, proved to be effective 
against the eggs. In all the trials the mer- 
cury volatilised completely with slight traces 
at the sides of the copper foils where mercury 
was invariably thicker than in the centre. Such 
residual deposits in majority of the cases 
weighed not more than 0*0001 gm. each. 

Acknowledgment 

We are very thankful to the Agricultural 
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Conclusion 

From the foregoing observations it may be 
concluded that: — 

1. Mercury vapour penetrating the egg of 
s C 


1 

Volume 

1 

Empty space 

Grainfilled space 

Apparent 
effective weight 
of mercury 

Actual effective 
weight of 

1 mercury 

i 

Percentage 
of kill 

Apparent 
effective weight 
of mercury 

Actual effective 
weight of 
mercury 

Percentage 
of kill 

3300 c.c. 

1 

0*0306 gm. ! 

0*0006 gm. 

100 

0*0600 gm. 

0*0006 gm. 

100 

4000 „ 

0*0508 ,, 

0*0007 „ 

100 

0*1012 „ 

0*0008 „ 

iOO 

6600 „ 

0*0600 ,, 

0*0014 „ 

100 

0*1203 „ 

0*0014 

100 

8000 , , 

0*1010 

0*0016 „ 

100 

0*2008 „ 

0*0016 „ 

100 

10800 „ 

0*1800 „ 

0*0024 ,, 

100 

0*3650 „ 

0*0024 „ 

100 


grainfilled space. Being very small quantities, 
mercury was spread on copper foils and were 
kept at the top siurface of the grains, the eggs 
being placed at the bottom. Table D gives 
the results. 

Table D 


Volume 

Actual weight of 
mercury in amalgam 

Percentage of 
kill 

3300 cx. 1 

0*0006 gms. 

100 

4000 „ ; 

0*0009 gms. 

100 

6600 •„ 

0*0014 gms. 

100 

8000 „ 

0*0016 gms. 

100 

10800 „ 

0*0026 gms. 

100 


It could be seen from Table D that the 
actual minimum weight of mercury for a 
given volume ot enclosed grainfilled space, when 


Corcyra cephalonica prevents normal embryo- 
nic development by causing a destructive dis- 
organisation and disintegration of the cytoplas- 
mic and nuclear structures of the cells. 

2. A simple ratio of 1:2 is noted to exist 
between the minimum effective weights of 
mercury in certain similar volumes of empty 
and grainfilled spaces used. • 

3. No definite ratio is evident between in- 
creases in the volumes of empty and grain- 
filled spaces and the corresponding increases in 
the minimum effective weights of mercury. 

4. The actual minimum effective weight of 
mercury for any volume of empty or grain- 
filled space, is only a fraction of the apparent 
minimum effective weight for that volume. 

5. The actual minimum effective weight of 
mercury for any volume of grainfilled space, 
if used in the form of an amalgam, is also 
found to be effective against the eggs. 


GEOPHYSICAL PROSPECTING 


^EOPHYSICAL methods of prospecting min- 
^ eral ores and oil resources have assumed 
great practical importance in U.K. and U.S.A., 
particularly in the latter country, and specta- 
cular results have been obtained through the 
application of these methods. Instances of 
large-scale mapping of ore beds in India, by 
the application of geophysical methods are 
few, and for this reason, the results obtained 
by a party of the Survey of India on the 
manganese beds in Parsoda area (C.P.) by the 
use of the gradiometer, reported in the latest 
issue of the Journal of Scientific and Industrial 


Research, are of more than usual interest. In 
the area surveyed, a manganese reef has been 
successfully located. The pattern of the pro- 
files, and the magnitude and depth of the sub- 
surface bodies, have been determined. In 
alluvial areas of the type surveyed, where no 
outcrops are available to indicate what is 
below, geophysical methods are of particular 
value. They provide valuable preliminary 
indications and save the expense of sinking 
random pits. Definite information regarding 
configuration and depth of the sub-surface 
body can be obtained by one or two borings. 
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CENTRAL ELECTRICAL RESEARCH BOARD 


"THE greatest need of the moment in India is 
the development of industries and power 
development in the sine qua non for industrial- 
isation. Though some strides in this direction 
have already been made in recent years, very 
much more remains to be done. Though India 
is not favourably placed with regard to the 
natural supplies of coal and oil, the potential 
water power resources are indeed very great. 
On the basis of the Meares Triennial Report, 
our resources even on the most conservative 
estimates are about 12 million kw. But the 
developed resources so far constitute only 
6 to 7 per cent, of this potential. Thus in the 
post-war period attention will have to be first 
concentrated on the production of power. 

In India electric power development would 
rnainly be in the hands of the several Provin- 
cial Governments and Governments of Indian 
States. Further for some of the schemes, such 
as the Tungabhadra project, the Machand pro- 
ject, etc., co-operation of two or three Govern- 
ments is essential. Thus there is need for a 
central co-ordinating body for pooling the 
resources and for their efficient development. 
The formation of the Central Technical Power 
Board by the Government of India is, there- 
fore, most welcome in this connection. The 
work of the Board would no doubt be directed 
predominantly towards development of the 
potential power resources, but in addition is 
bound to be of invaluable assistance to the 
existing electric supply organizations and in 
the development of the electrical manufactur- 
ing industry. 

At present the electric supply' organizations, 
in India, are severely handicapped as regards 
technical facilities in solving many of their 
problems. As an example, and perhaps as one 
of great urgency, could be mentioned the lack 
of adequate high voltage testing facilities, 
A high voltage testing laboratory is essential 
for solving many of the pressing problems of 
the electric supply industry — especially trans- 
miSsSion and insulation problems which are 
peculiar to Indian condilions. There are many 
such problems of electric supply requiring close 
study, the solving of which would ultimately 
lead to increase in reliability and effect con- 
siderable savings in capital cost and mainte- 
nance. In fact, increased use of electricity in 
indu.stry has really only one limitation — cost. 
As the cost is reduced there is as yet hardly 
any limit in sight to further expansion of 
industry. It is, therefore, imperative that 
there should be some organization on the lines 
of the British Electrical and Allied Industries 
Research Association, England (E.R.A.) which 
would undertake to solve the problems of the 
electric supply industry. The E.R.A. which 
took its birth during the last World War has 
even during the short period of ' its existence, 
been of immense help to the British Electric 
Supply and Electrical Manufacturing Indus- 
tries. The scope of its work and the pressure 
upon its resources are still rapidly expanding. 

* Details regarding K.R,A. and its activities are 
found else where in the issue. 


As striking examples of the results achieved 
through the co-operation of the E.R.A. and the 
electric supply industry, a few may be men- 
tioned. 

(i) When the E.R.A. was formed, very little 
definite knowledge existed on the current- 
carrying capacity of underground cables. It 
was the general practice to give such cables 
too low a rating with the result that inefficient 
use was made of the vast capital expenditure 
on cable systems. The work of the Associa- 
tion enabled the permissible loading of many 
networks to be substantially raised and thus 
lead to millions of pounds being saved in 
extensions. The economy effected, by the 
reduction of the cost of supply, materially 
assisted the growth which followed. 

(ii) In the field of rural electrification, 
designs of cheap overhead construction for 
rural distribution have been worked out by the 
E.R.A. and over 300 of these lines have been 
successfully operated and have resulted in sub- 
stantial savings in cost. 

(iii) Several years ago, it was estimated that 
breakdown of insulation in electrical plant 
was costing the supply authorities and con- 
sumers at least one million pounds per annum. 
It is now admitted that the work of the E.R.A. 
on this count alone has resulted in savings of 
nearly 50 per cent. 

(iv) Apart from effecting reductions in the 
cost, many of the researches bear directly upon 
reliability and safety, thus increasing the pub- 
lic confidence and minimizing the consequential 
damages due to failures in supply. 

Many more examples could be cited, but the 
above are sufficient to show how useful, indeed, 
indispensable, an organization on the lines on 
the E.R.A. would be to the Indian Electric 
Supply Industry. 

As regards the electrical manufacturing in- 
dustry, at present, India is indeed in a pitiable 
condition. Even with the existing compara- 
tively meagre consumption of electricity, the 
annual consumption of electric goods is over 
Rs. 6 crores. Yet there is no well organized 
large-scale manufacture. The production is 
more or less limited to a few articles such as 
cables and wires manufactured by the Indian 
Cable Co., at Jamshedpur, small transformers 
and insulators manufactured by the Mysore 
Government concerns at Bangalore, and lamps 
manufactured at Calcutta, Bombay, Agra and 
Bangalore. These meet only to a very small 
extent the demands of the country. India is 
depending on foreign import even for the sim- 
plest of her requirements • in the matter of elec- 
trical equipment. With expansion of power the 
need for electrical machinery would be greatly 
enhanced and India can ill-afford to continue to 
import from abroad. The war has, however, 
already given a stimulus in this field as in 
many others, and a number of small concerns 
are springing up in the country for the manu- 
facture of articles such as fans, heaters, radio 
components, small motors, electric light fittings, 
etc. In the post-war period the development 
would, no doubt, be on a much larger scale. 
But before an industry could be started and 
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established on a sound basis there would be 
a number of pressing problems peculiar to 
Indian conditions, such as a thorough investi- 
gation of the question of proper utilization of 
indigenous raw materials, etc., requiring im- 
mediate attention; and in this respect also, 
India badly needs an organization of the type 
of E.R.A. which will be of the greatest assist- 
ance to the Electrical Manufacturing Industry. 

The phenomenal expansion of the electrical 
and allied industries in the past twenty-five 
years in England is due to a large extent to 
the work of the E.R.A. Manufacturers have 
also found the Association indispensable for 
the preparation of standard specifications. 
Mention must be made of the exceptionally 
valuable work done by the E. R. A. in the 
field of insulation alone. Their investi- 
gations cover a very v/ide field and include 
materials such as fabrics, tapes, varnish- 
ed cloths, varnishes, enamels, filling com- 
pounds, paper, mica, asbestos press-boards, 
vulcanized fibre, ebonite and composite insu- 
lating materials based on synthetic resin, etc. 
The results of their investigations have not 
only effected definite improvements both in 
the properties of the insulating materials and 
in the technique of their selection and utiliza- 
tion, but also have led to considerable expan- 
sion of the industries themselves. 

Towards its establishment and maintenance 
the E.R.A. receives generous financial support 
from the Government through the Department 
of Scientific and Industrial Research (D.S.I.R.), 
the Central Electricity Board, the B.B.C. and 
the G.P.O., the British Electrical and Allied 
Manufacturers’ Association (B.E.A.M.A.) , the 
Institution of Electrical Engineers (I.E.E.), the 
Cable Manufacturers’ Association (C.M.A.) 
and many electric supply undertakings. The 
expenditure of the Association is now over 


£100,000 per annum and would have been 
much higher had it not been for the diversion 
of energy and personnel caused by the war 
effort. 

Unfortunately in India there are as yet no 
organizations corresponding to the I.E.E., 
B.E.A.M.A., C.M.A., etc., which would supple- 
ment Government assistance in tlie setting up 
of a Research Association on the lities of the 
E.R.A. Hence the inception and directit)u of its 
activities in the early stages at Ic^ast will have 
to rest mainly with the Government tlirough the 
Central Technical Power Boai’d. Research takes 
lime, yet the results must be available in time 
for their utilization, hence the probIcMn of pro- 
viding facilities and building up staff to under- 
take the researches needed for post-war deve- 
lopment is most urgent. A moderate begin- 
ning could be made by utilizing the existing 
facilities for experimental investigations in the 
laboratories of the Indian Institute of Science, 
Bangalore, and providing the Institute with 
some additional equipment of which the most 
important are those connected with High 
Voltage Testing, comprising : 

(1) One million volt power-frequency testing 

equipment. 

(2) Two million volt impulse-testing ociuip- 

ment. 

(3) 200-KV high voltage D.C. testing equip- 

ment. 

(4) A 125-KV H.F. testing equipment. 

The approximate cost of the above equip- 
ment based on pre-war prices would amount 
to about Rs. 4 lakhs. A suitable building to 
house the above would, in addition, cost an- 
other lakh of rupees. 

In due course iho organization could have 
its own laboratory and staff. 

H. N. Ramachandra Rao. 


OBITUARY 

THE LATE DR. S. L. GHOSE 


'THE news of the premature death of Dr. S. L. 
^ Ghose, Professor of Botany, Government 
College, Lahore, has been received with pro- 
found sorrow by his numerous friends, col- 
leagues and pupils. His departure from this 
world at an early age of fifty-two has created 
a gap in the ranks of Indian workers in 
Botany which is hard to fill. 

S. L. Ghose was the youngest son of 
Mr. N. C. Ghose, who served as headmaster in 
many high schools in the Punjab and N.W.E.P. 
Born on 13th December 1893, he received 
education in many ^ schools and ultimately 
passed his Matriculation from the Government 
High School, Ludhiana. He joined the Forman 
Christian College, Lahore, in 1908, and deve- 
loped interest in biological sciences in his 
early years and in 1910 shifted to Government 
College, Lahore, where he had a brilliant aca- 
demic career. In 1921 he proceeded to the 
University of Cambridge and worked under 
the gmdance of Dr. A. C. Seward and Doctor 
Borraidale. For his researches on Myxophycae, 
he was awarded Doctorate in Philosophy in 
1923. He joined the University of Rangoon the 
same year and was responsible for establishing 


the Biology Department. In 1928, he returned 
to Government College, Lahore, a.s Assistant 
Professor of Botany, and on the death of 
Dr. S. R. Kashyap, he was appointed Profc.ssor 
of Botany, which post he held with distinction 
till his death on March 24, 1945. 

He was elected Vice-President of tlie Indian 
Botanical Society for 1922-23, and was Presi- 
dent of the Botany Section of the Patna So.s- 
sion of the All-India Science Congress in 1933. 

His contributions to the study of Myxophy- 
ceae of Northern India and Burma are of an 
outstanding nature and by his pioneer work 
he showed the way to others into a rc^alm 
hitherto practically untouched and unexplored. 
He was the author of twenty original papers 
of outstanding merit. By his genial tempera- 
ment and sympathetic approach he had en- 
deared himself to all his pupils. Besides being 
an inspiring teacher he was a sympathetic 
guide in the field of research. Indian Algo- 
logy has suffered an irreparable loss by the 
demise of this veteran and the Pan jab Univer- 
sity an inspiring professor of Botany. 

M. S. Randhawa, 
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A NOTE ON HOTELLING’S T- 

In a previous note^ on the generalized variance 
of a multivariate population it has been point- 
ed out that the generalized variance 


<Xil Cliil Ctjjf 
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usually represented by I a,-; | is equal to 

S**:;.! S"3.12 

1 

where au 2 {Xia xO (xja — X;), and 

In a~] 

is the residual variance of .t„ of the 
sample expressed as a linear function of Xi, X 2 , 

Xa, X 2 ,. . . .x„ are the variates of the 

population whose means aie nii, 7112 m„ and 

W i.s the size of the sample, Xi, X 2 , X, are the 

sample means of the n variates. 

Thi.s result can bo proved by using the re- 
lation (given by Yule and Kendall). - 
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for n = 1, 2 n, and multiplying them. 

Hotelling’s-^ T- is defined by the relation 

• 1 
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where eij = a*; •+ (xi—mt) (xy — my) . 

Like I aij 1 , | Cyy | also can be shown to be 
equal to 

Si'^ s'Vi s'Vsi '...S"; 

where S'%, . 12 . ..n~i=^S^i. _ _ * 

stands mn) “'■.bln* 23 *'n— l (Xi — mi) 
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The b s are the partial regression coefficients of 

Xn on Xi, X 2 x„_i of the sample. 

industrial and technical establishments trough 




Hence 


N 


— 1 I _ 


1 ' I Oij I 
. s'Vi. 


.s'V 




S\SVl.-..SVl2..n-l 


- 1 . 


By finding the kth moment of 


I ay I 
I Cyy I 


has shown that the distribution of Y 
is given by 


Wilks^ 
1 Ojj I 

I Cii I 


.N 


N - n 


- 1 


n 


- 1 


r 


N 


n j^n 
2 ^ ‘2 


(1 -Y)^ 


dY 


with a range from 0 to 1. 

We will now get the distribution of 

Z 1 Z 0 Zn, 

where 

c2 

2 — — o /• ■I 2 ..r~ i 

^ r*l2 • j— 1 h L(X). m^ ) /5'lr.23..r— 1 (Xi ^Tni) 
^2r*13'*r— 1 (.X 2 77I2) . . . . j3r—i.r-i2-‘r—2 ^Xr~i mr—i)2^ 

The fi's are the population values of the par-, 
tial regression coefficients. 

The distributions of Xr ^ '’-i 

••12 - r X 


Uri-a-l On-lf2 
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are given by 

N-r -2 

Kr-Exp.-Xr-Xr 2 dXr and 
Cr-Exp.-Yr-Yr-i dY,. 
r-1 stands for the residua^l variance of the 
population corresponding to S^ria -r-i- 

Now Xi,X2, X„ and Yi, Ya-.- --Yn are 

independent of one another an^ hence tt^ icth 

moment of Zi Zj . . . .Z„ = (xT+Yj) 

is the product of the fcth 

moments of ; (x^ ^Ya)’ 

^y )- The fcth moment of x^ ~ ^^ Y i 
•squal to 


-// 

ri ° “ 


-(Xj + Yi) 


(Xi + Yxi* ■ . 


Y-4 dXi dYi. 


Using the integral 


f f <f> ix +y) x^yP dx dy 


^ra + f+t' 


it can be shown that the kth moment 0/ 
is equal to 


Xx+Yi 


Xo X 

Similarly the moments of — — - 7”:-- 

Xz T- Y2 Xn + 

can be calculated and the product of these 
moments is 


^ 2 ■' 2 


, H — n* 


It IS obvious that the fcth moment of 

I e,v 1 

is the same as Zi Z^. • . -Zn- Hence the distribu- 
tions also are the same. 

It is now worth while to examine the exact 

difference between -j — " \ andZi Z2 . Zn. 

1 I 

We have already seen that 

^ ^ ~ _ SVl SVi2..h-1 ^ J fj rr ry 

e« 1 S'’", S%.i .... Z1Z2.. Z„ 


can be considered to be equal to 

S ji_S Vi - . . . S^n»l2»-n— I 

S fn 0^2 3 

X O a-i • • • • 0 71*12 'W-i 


r* 2-r-i — 2 T-’ ■t" {{Xr Tflr) ft r*2**y“l 

(Xi — nil) — /^2r*i3**r-l (^2 .^r-l*/*12*T~2 

(^ 7-1 -mr-Oy. 

It is obvious that the difference between 

-IML and Zi Za.. . .Z„ lies in the fact that while 
I eij I 

S'’s are calculated on the basis of sample 
regression coefficients, S"’s are based on the 
regression coefficients of the population. 

The distribution of either T- or Z, Zo...Zt, 
can be used to test whether two samples be- 
long to one and the same multivariate popula- 
tion. If the sizes of the samples are N, and N.», 

7 S‘'r»12**r-l 

fr£" - S;' ) 

O r*12* r-1 -r , ^ ^ 

“"^ir*2**r— 1(^ l”"^!) •• • • ^r-l*r*12 r- 2 (X r i“~*^ r— 1)}^» 

Here SV12 r-i is the pooled estimate of 

the variances within the two samples together 
and x/' and x/ are the means of the samples. 
The distribution of Y in this case is obtained 
by substituting N, 1 for N in the distri- 

bution given by Wilks. 

If two samples belong to populations with 
different means and the same variances and 
covariances, it can be shown that the values 

corresponding to Zi Z^ Zn discussed ab<A 

is given by a similar expression 

Z/Z./ Zn\ 

where 


SVi2 .r~l+ [{^x"r — x'r) ' im'' r - 7n' r } 

— /3ir.2..r-l {(xi''— pr .l.r.l2*.r-2 

X {(*Vi-x'r-i)-(m% 1-m', , }|». 

The distribution of this quantity is identical 

with that of Z, Z., z„ . It can bo shown 

that a relation similar to that between T- and 
Z^Z., ... Zn exists between Bose and Roy’s*'^ 
D— statistic when and Z/Z,/ with 

the difference that the distribution of Z/Z./ . .. 
Zn IS far simpler than that of the D--stat- 
istic. 

further, be pointed out that the 

distribution of D- involves A 2^ Z/Z,,' Zn 

can be calculated if all the quantities neces- 
sary for calculating are known and hence 
It IS ^immaterial whether we use D--statistic 
. . .Zn'. But as the distribution of 
the latter expresssion simpler and can be 
had from the existing tables, the probability 
of observed differences between the means of 
two samples from two populations with given 
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differences between their means for the differ- 
ent variates can be easily obtained. 

Imperial Agric. Res. Institute, 

New Delhi, p. V. Krishna Iyer. 

October 3, 1944. 


1. Krishna Iyer, P. V., “A Note on the General- 
ised Variance of a multivariate population,” Ciirr. Sci.^ 
1944,13,121). 2. Yule, G.Uclney and Kendall, M. G., 
An Introduction io the Theory of Statistics, C. GriJ5n & 
Co., London, 1940 , 208 . 3. Hotelling, H., “The 

Generalisation of Student’s Ratio,” Annal Math, Stai., 
1931, 2, 300-378. 4. Wilks, S. S., “Certain General- 

isations in the Analysis of Variance,” Eiotn., 1932, 24, 
471-94. 5. Rose, R. C., and Roy, S. N., “The Distri- 

bution of the Studentised D^-statistic”, Sanhhya, 
1938, 4, 19-38. 


*ZERO ORDER' REACTIONS UNDER 
ELECTRIC DISCHARGE 

1. As ordinarily formulated the law of Mass 
Action implies thermal changes. Its wider 
significance is, however, indicated by the fact 
that the Mass law expressions hold for the 
kinetics of photochemical, especially photo- 
catalytic reactions; spontaneous recombination 
of opposite ions in gases; radioactive changes 
including both consecutive and Wegscheider 
type simultaneous reactions; equilibria in the 
ionisation of weak electrolytes and of others 
at low concentrations; decrease of the micel- 
lar ‘primaries’ as envisaged in Smoluchowski’s 
theory of coagulation, etc.i It is now suggest- 
ed that the progress of a discharge reaction 
may also be considered, under certain condi- 
tions, from the standpoint of the Mass law. 

2. For a reaction of the nth order, it is 


shewn that, 



11 

'D 

|(a - 

(i) 

_ a"C'*" 

■1) 


(ii) 

t in 

.... 

i(l"a) -M 


where the various symbols have their familiar 
significance. If now t is such that the corres- 
ponding fractional change xja is small, we can 
write to a sufficient approximation. 


(iv) may also be obtained directly from the 
Mas law expression for the average velocity 
Ax/At kia-xV; the simplifying approxima- 
tion giving (iii) may then be introduced, 
(iv) leads to the familiar method of determin- 
ing the ‘order’ of a reaction from observation 
of the influence of the initial concentration a 
upon time t corresponding to given x/a, and 
vice versa. The derivation (i-iv) not found 
in the literature, gives a theoretical basis 
for this method; its applicability is limited 
by conditions implied in the approximation 
leading to (iii). In actual practice xja as high 
as 0-5 would appear to be permissible. 

3. Putting n = 0 in (iv) yields the empi- 
rical test for a ‘zero order’ reaction. It is that 
for a given t, x/a increases directly as, or what 
is the same thing, that the absolute rate of 
change is independent of, «. These reactions 


occur almost entirely on either the walls of the 
reaction vessel or/and on a catalyst surf ace, -2 
loss in this amount of the reactant material 
during reaction is made good by adsorption 
from the homogeneous phase.2 Changes in the 
concentration of the latter will not affect sen- 
sibly the amount adsorbed and, therefore, the 
corresponding nett rate of the reaction.2 

The frequent occurrence under electrical 
discharge of the ‘clean up’ and allied pheno- 
mena suggest that the type of effects leading 
to consequences as indicated above might well 
obtain in discharge reactions. It is instructive 
here to cite certain results on the newly ob- 
served light-effect, 7 M an instanta- 

neous and reversible change on exposure to an 
external radiation of the discharge current i. 
It is found that M varies appreciably due to 
‘ageing’ under the discharge, L h, 4 that its 

time-rate depends markedly on the nature of 
any pre-treatment to which the discharge tube 
was subjected.! By giving appropriate coats 
on the container walls, it has been possible 
not only to alter very markedly the magni- 
tude but the sign of the light-effect.i These 
results point to a variable adsorption-like 
layer as an important determinant of the 
phenomenon.!-’* The subsequent observation of 
a periodic effect !»*'* in the nitrous oxide, hydro- 
gen interaction under discharge showing not 
only a rhythmic variation of the rate of change 
but (during certain stages) of its direction is 
easily explicable, on the assumption of an 
intermittent formation and break up of a 
layer on the electrodes, producing a variation 
of the surface gradient, of the ‘threshold 
potential’ and, therefore, of the cor- 

responding electrical quantities during the re- 
action as observed.! 35 It follows, therefore, 
that (a) a large surf ace : volume ratio as in an 
ozoniser type discharge tube would favour the 
occurrence of such a periodic effect and that 
(b) this surface action leading to ‘zero order’ 
changes need not necessarily be confined to 
ordinary adsorption, viz., that produced in 
absence of an external electrical field. Work 
is in progress to investigate the limits of the 
validity of (a); (b) is to be anticipated from 

general considerations of the discharge pheno- 
mena. 

4. Alternatively to, or what. is more likely, 
simultaneously with the mechanism considered 
in para 3, the change may be caused photo - 
chemically by the internal radiation produced 
in the reaction space under discharge. It is 
considered that adsorption as in para 3 of the 
reactant material and its activation in the dis- 
charge increases its optical absorption. This 
last towards the internal radiation may be 
total or feeble; the order of the correspond- 
ing change, therefore, would be zero or one 
respectively. 

Department of Chemistry, 

Benares Hindu University, S. S. Joshi. 

February 9, 1945. 


1. Joshi, Pres Address, Indian Sci. Con^. Chem. Sec,, 
1943. 2. Cf, Hinshelwood, Kinetics of Cke^jiical Cha^tge 

in Gaseous Systems (Oxford). 3. Joshi and Deshmukh , 
Mature, 1941,147, 806. 4. Deo, Proc, hidian Acad,, 

1945, A. 21, 76-80. 5. Joshi and Deshmukh, Nature, 

1945, 155, 483. 6. Joshi, Curr. Sci., 1939, 8, 48. 

7. — , Natu7‘e, 1944, 154, 147. 


176 


Letters to the Editor 


r Current 
1 Science 


NEUTRALISATION OF SPACE-CHARGE 
OF HOT METALS BY POSITIVE IONS 
OF POTASSIUM 

In pi-evious experiments'' it was observed that 
high velocity positive ions of mercury did not 
have any effect on the Space-Charge of a hot 
filament and thus no change in its thermionic 
emission was detected when a beam of mer- 
cury positive ions was fired on it. The nega- 
tive results in these experiments were prob- 
ably due to the low intensity of the Mercury 
positive ion beam used. 

In the present work investigations have been 
carried out with slow Potassium positive ions 
of much greater intensity. The apparatus 
consisted of a thin Tungsten filament surround- 
ed by a Nickel cylinder which served to col- 
lect the thermionic electrons from it. The 



Fig. 1 

Filament heating current “ 4*4 (arbitrary units) 
Anode Voltage = lO’O volts 

Positive ion accelerating voltage 
Curve 1, 8*0 volts. 

Cur\-e 2, 4-0 volts. 

Curve 3, 2*0 volts. 



Fig. 2 

Positive ion current = 42*0 (arbitrary units) 
Anode voltage = 10*0 voUs 
Positive ion accelerating voltage: — 

Curve 1, 8*0 volts. • 

Curve 2, 4-0 volts: 

Curve 3, 2*0 volts. 


filament was heated by the secondary of a 
low tension transformer. A very line hole was 
made in the cylinder opposite the lilament and 
a plate was placed outside the cylinder ^ to 
collect the electrons issuing out ol the fine 
hole. This electron current was measured with 
a galvanometer of the sensitivity of U) 
amps. /mm. The thermionic current to the 

cylinder was measured with a inillianinieter. 
A beam of positive ions of Potassium was lired 
on the filament and the variations in the elec- 
tron current to the plate was observed in the 
galvanometer for varying intensity of tlie beam 
of positive ions of different velocities. The ob- 
servations were taken at diflei-ent tempera- 
tures of the filament. The results shown in 
Figs. (1) and (2) are typical of a large num- 
ber of curves obtained. 

The curves in Fig. 1 show that: — 

(1) The thermionic emission from the fila- 
ment at a particular temperature rises almost 
linearly with the intensity of the positive ion 
beam incident on the filament. 

(2) The increase in the thermionic emission 

at a particular temperature of the filament is 
less with ions of greater velocities for the 'same 
intensity of the beam. V ; ' 

The curves in Fig. 2 show ' thht:— ‘ ’ 

(3) For a particular intensitj^ and -velo^city 

of positive ions the relative increasb in' the 
thermionic emission falls off with • inci^easing 
temperature of the ' filament. ' * * * 

The temperature of the filament in ' these 
experiments was always below that at which 
saturation current would be obtaiiuxl with tlie 
anode potential used here, viz., 10 volts. 

Details of the experiments will be iiublished 
elsewhere. 

Physics Department, B.. M. ChiAuninn. 

Muslim University, Anis Ahmad. 

Aligarh, 

May, 2, 1945. 


1. Chaudhri, R. M., Nawaz, S. M. , and Aslani, M., 
Proceedings, National Institute of Sciences of India, 1939, 
5. 3,359. 


ON A SPECIES OF SCHISTOSOMA 
RECORDED FOR THE FIRST TIME 
FROM THE ELEPPIANT 

In the course of examination of ludminths 
from a cow-elephant which died recently in 
the ‘Topslip’ area of the Coimbatore Dislrict, 
the author was fortunate to meet with Schisto- 
somes from the liver. Since there is no record 
of Schistosomes in the elephant cither in India 
or elsewhere in the world, as far a.s known, 
opportunity is taken to place thi.s on record. 

The collection consisted of d bo lit a Ivundred 
worms inclusive of males and fcmale.s and in 
a bad state of preservation as they were all 
picked up, dead. Attempts at a morphological 
study indicate that the specimen differs from 
all known species of the genus. Though a 
correct identity of the worm together with a 
morphological description will form the matter 
for a future communication the following 
general features noticed are mentioned here: — 
Males : Fairly large sized ; suckers fleshy 
and well-developed ; cuticle covered with 
coarse tubercles on the dorsal surface; edges 
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prominently inturned, forming a well-defined 
gyna'copboral canal ; testes as many as fifty ; 
arranged in a string, from behind the ventral 
sucker; intestinal Cccca unite very near the 
hind end. 

Females : Long and slender; uterus has a 
single ovum, shaped a longish oval with a 
short, abrupt, spine at one end and covered 
vdth longitudinal ridges or rugae on the shell. 
Intestinal cjnca have a very zigzag course, 
unite more than twice and end in a shoi't 
common caecum. 

The Madras Veterinary College, 

Madras, S. V. Mudaliar. 

May 28, 1945. 


THE “BELLIER FIGURE’* AS 
AN ANALYTICAL CONSTANT OF 

VEGETABLE OILS AND ITS USE IN 
DETECTING ADULTERATION IN THEM 

Bellier’s qualitative test for arachis oil in 
olive oil and its modification by Franz and 
Adler making the test quantitative by deter- 
mining the temperature at which a turbidity 
is first produced are quoted by Evers. ^ This 
test has been adopted by H, Hawley- in this 
laboratory for detecting and estimating the 
amount of arachis oil in sesame (gingeily, til) 
oil which is very commonly adulterated, and 
has been extended to some other common edi- 
ble oils. It has proved a rapid and fairly 
accurate test in the analysis of a number of 
oils received in this laboratory under the 
Madi’as Food Adulteration Act, e.g., sesame, 
coconut, safllower and nigerseed oils. In fact, 
the turbidity temperature determined under 
strictly controlled conditions, as given below, 
is remai'kably con.stant for a particular oil and 
in the writer’s opinion, should rank as an ana- 
lytical constant in the routine examination of 
oils. Th(' writer proposes to call this the 
'‘Bellier figure”. 

The Bellior figure is determined as follows: — 
One' ml. of the oil (Garratt-^ states that for this 
determination 4 he oil should be accui’ately 
measured or better weighed, 0*92 gm. 

being used. But the writer finds that there is 
no change in the Bcllier ' figure , even when 
the ciuantity of tlie oil varies by as much as 
H)() mg. and reproducible values can be ob- 
tainc'd by pij^t'tting out I ml.) is pipetted 
into a 250 ml., flat-bottomed fia.sk and '5 ml. 
of 1*5 N" alcoholic potash (15 ml. of 10’ N 
l)otash solution made up to 100 ml. with re- 
distilled j’c'ctifiod spirit of 90 per cent.) added. 
The jnixturc is heated under a reflux condens- 
er by a tiny flame for (\ve minutes and allowed 
to cool. It is t}i,en neutraUzed by 1*5 ml. dilute 
acetic acid (226 ml. glacial acetic ' acid of 
17 '3 N diluted to 500, ml. with distilled water). 
Liit'rs' recommends the addition of an extra 
three' drops of glacial acetic acid in addition 
to tlie quantity prescribed by Franz and 
Adler.'' The above dilution of glacial , acetic 
acid ensures the necessary strength as recom- 
mended by lAiers. The resulting solution has 
a pH of 5*4. Fifty ml. of 70 per cent, (by 
volume) alcohol is then added. The strength 
of the alcohol must be accurately adjusted. It 
has a S.G. at 60V60’^ F. of 0-8900. If a turbi- 
dity appears immediately, the contents are 


warmed on a water-bath till it disappears. 
Thirty to forty ml. of the solution is then 
transferred to a large test-tube fitted with a 
two-holed rubber cork. Through one of the 
holes is passed a thermometer having a range 
of 0-50^’ C. reading to 1 / 2 °. Through the 
other passes a thin glass rod bent at the bot- 
tom in the form of a circle to stir the solu- 
tion. The test-tube is cooled in ice-water 
and stirred continuously. It is frequently 
taken out of the bath to avoid local super- 
cooling and the temperature at which a dis- 
tinct opalescence is formed gives the Bellier 
figure. The figure is checked by warming till 
the turbidity disappears and recooling. 

The saponification and iodine values have 
ranges such that the values for two oils some- 
times overlap. On the other hand, the Bellier 
figure is more specific and along with refrac- 
tive index appears in most cases sufficient to 
judge the purity of an oil. The Bellier figures 
and But 3 TO-refractometer readings of some 
oils are given in Table I. 

Table I 


Oil 

Bellier figure 

Butyro refrac- 
tometer read- 
ing at 40° C. 

Sesame 

19-20 

59-60 

Coconut 

13-14 

35-36 

Safflower 

16-16 

64-65 

Nigerseed 

25-26 

63-64 

Mustard seed 

24-5’^ 

60-5 

Mustard (Rape) 

■ 27-5* 

59-5 

Arachis 

39-40 

54-55 


* Fig. for one sample of .oil extracted from seeds 
in the laboratory. 

Table II gives the Bellier figure of the 
common edible oils when genuine and when 
mixed with various percentages of arachis oil 
given in column A. 

Table II 


B 


u 

'.M <V 
O b 


Turbidity temperature (Bellier figure) of 
the oil mixture containing the percentage 
of arachis oil shown in col. A and the oil 
mentioned below to make up the balance. 


c 0 

U vj 

V- — . 

<V ^ 

CL, 0 

Gingeily 

Coconut 

Safflower 

Niger 

seed 

Mustard 

seed 


}'9-20 

13—14 

15-16 

25 - 26 

24-0 

io 

23-25 

19*() , 

23*0 

29*0 

28-0 

20 

27-0 1 

25*0 

27-0 

31*5 

31*0 

30 

30-0 

28-5 

30-5 

33*5 

31*5 

40 

32-0 

32*5 

32*5 

34*0 

33*0 

50 

34*0 , 

33*0 

34*5 

34*5 

34*0 

60 

36-0 ! 

34*5 

36*0 

35*0 

35*5 

• 70 

37-0 

36*0 

37*5 

37*0 

37*0 

80 

38*5 

37*0 

39-0 

38*5 

38*(i 

SO 

:19*5 

38*0 

39*5 

39-0 

39*0 

lOU 

40*0 i 

40*0 

40*0 

40*0 

40*0 
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Fig; 1 shows the curves obtained when the 
Bellier figures are plotted against the percen- 
tages of arachis oil. 

An inspection of the curve will show that 
although the Bellier figures increase with the 
percentage of arachis oil in the mixture, the 
increase is not proportional and that there is a 
steep rise for percentages of arachis oil below 
25 but when the arachis oil content increases 
further the Bellier figures rise only slowly to 
the maximum of 40° C. for arachis oil itself. 
The percentage of arachis oil in an unknown 



sample, particularly when the percentage of 
adulteration does not exceed 50, is given with 
considerable accuracy by the Bellier figure. 

The Bellier figure for genuine buffalo ghee 
ordinarily falls within the fairly narrow 
range of 28-30° and that for Vanaspati varies 
with the nature of the oil from which it was 
derived. But the values for some unquestion- 
ably genuine ghees departed considerably 
from this range. 

My thanks are due to Mr. H. Hawley, Gov- 
ernment Analyst, for his criticism, suggestions 
and encouragement, and to the Surgeon- 
General with the Government of Madras, for 
permission to publish this paper in Current 
Science. 

King Institute, 

Guindy, Madras, S. Narayanaier. 

April 23, 1945. 


1. Analyst, 1912, p. 487. 2. Curr. Sci., June 1937. 

p. 640. 3. £>rugs 6^ Galenicals, 1937, p. 332. 4, 

Abs. Analyst, 1913, p. 58. 5. Loc. cit. 


A SCIENTIFIC NEW YEAR’S DAY 

Since the publication of the above note in 
Current Science of March 1945, 14, 68, it has 
been brought to my notice that there is nothing 
really scientific about January 1st being the 
New Year’s Day. The argument was based 
on the fact that the day of the earth passing 
through the perihelion of its orbit has of late 
years been round-about January 1. 

As a matter of fact, the date of perihelion 
is not permanent, and it is only by chance 
that it, at present, falls around January 1. 


r Current 
L Science 

The average date at the present epoch is 
January 2. 

The mean tropical year, i.e., the time be- 
tween two successive vernal (or automnal) 
equinoxes, which determines the cycle of the 
seasons, is 365-24220 mean solar days. The 
time between two successive passages of the 
earth through the perihelion, known as the 
anomalistic year is, however, slightly longer. 
The mean anomalistic year has 365-25964 days. 
Thus the anomalistic year is longer than 
the tropical by 0-01744 of a day, or about 
25 minutes, which makes perihelion come about 
seven days later in 400 years. 

The actual time of perihelion passage fluc- 
tuates around its mean position by one or two 
days owing to slight irregularities in earth’s 
motion and to the arrangement of leap years 
in our calendar, which will account for its 
variation between January 1, and January 4, 
during the period taken into account in the 
previous note. 

Perihelion passage coincided with the winter 
solstice in about 1300 A.D. It will coincide 
with the vernal equinox in about 6500 A.D. 
at its present rate of progress. 

The actual time taken by the earth to go 
round the sun, relative to a star, is the mean 
sidereal year of 365-25636 mean solar days. 
This is the most constant of the three types 
of years, changing by only a second in about 
10,000 years. The tropical year changes by 
about a second in only 200 years. 

The tropical year falls short of the sidereal 
due to precision of the equinoxes, which 
completes a full cycle in about 25,000 years. 
The anomalistic year exceeds the sidereal 
owing to the 'apse line’, i.e., the major axis 
of the earth’s elliptical orbit gradually moving 
forward. 

Government College, 

Lahore, J. B. Seth. 

May 18, 1945. 


RELATIVE GROWTH PROMOTING 
POTENCY OF SOME STEROLS ON 
CORCYRA CEPHALONICA STAINT 

A FAT-SOLUBLE factor for the growth and pupa- 
tion of the larvae of Corcyra cephalonica Staint 
has been shown to be essential; it was, there- 
fore, of interest to determine whether the tri- 
glycerides, triolin, tristearin and tripalmitin 
in any way satisfied the fat-soluble require- 
ment of the insect. 

Newly hatched larvae were fed for ten days 
on whole jowar and then transferred in weigh- 
ed hatches to the experimental diets. Whole 
jowar and chloroform-extracted jowar were 
used as controls. Results are given in Table I. 
It may be observed from Table I that none of 
the triglycerides are useful in promoting the 
growth of the insect larvae. 

On the 21st day the larvae were transferred 
from the triglyceride diets to whole jowar. 
The larvae were weighed again after 11 days. 
The results show that the larvae in spite of 
their arrested ^owth, retain their recuperative 
power and rapidly respond to the whole diet. 

Our previous studies strongly suggested that 
sterols would probably supply the necessary 
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Table I 


Average Weight of Ten Larvce 



Diet 




Days 





0 

7 

14 i 

21 

Weight of the larvas 11 days after 
the transfer to whole Jowar 

I. 

Whole Jowar 

5-03 

24-7 

121*88 

394*70 

Transferred to 
whole Jowar 
on 21st day 

13 pupae ; 1 I arva 

II. 

Chloroform extracted 
Jowar (C.E.J.) 

5-60 

10*68 

8*98 

8*63 

85*48 

1 

III. 

C.E.J. + Triolein 

5-32 

• 9*37 

8*72 

6*90 


79*33 

IV. 

C.E.J. 4- Tripalmitin 

5*36 

10*85 

8*32 

6-67 


110*91 

V. 

C.E.J. + Tristearin 

5-62 

9*52 

7*77 

8*37 


94*88 


Table II 


Average Weight of Ten Larvce 


Diet ! 


Days 


1 Remarks 

0 

7 

14 

25 

A. With triolein 

I. Whole Jowar 

, 1*80 

' 1 

16*46 1 

81*50 

;Most pupated 

Some pupated 

II. Chloroform extracted jowar 
(C.E.J.) 

1-98 

2*46 i 

1*88 

j No Survivals 

No survivals 

III. C.E.J. + Cholesterol 

1*62 1 

8*96 1 

22*92 

128*44 

Some pupated 

IV, ,, + Sitosterol 

1*58 

8*00 

16*38 ' 

1 62*08 

V. ,, 4- Phytosterol 

1*62 

9*34 

27*78 

145*92 

No Pupae 

) 9 ) 9 

• VI. ,, 4- Calciferol 

1*72 

2*58 

3*72 

3*82 

B. Without triolein 

1. C.E.J. 4" Cholesterol 

1*62 

10*82 

36*62 

165*92 

No pupae 

II. ,, 4“ Sitosterol 

1*66 

11*54 

36*08 

122*28 

III. ,, 4- Phytosterol . 

1*86 

11*22 

20*64 1 

102*40 


IV. ,, 4“ Ergosterol 

1*86 

8*94 

17*82 

1 

78-18 

1 1 


Table III 


Average Weight of Ten Larvce 



Diet 


Days 


1 Remarks 


0 

18 

25 

I. 

A. With triolein 

Whole Jowar 

12*20 

200*26 

All pupated 

All pupated 

11 . 

C.E.J. 4- Cholesterol 

14*56 

121-48 

168*70 

No pupae 

III. 

,, 4" Sitosterol 

12*84 

70*94 

136-12 

Some pupated 

IV. 

,, 4“ Phytosterol 

13*50 

91*14 

186-00 

Some pupated 

V. 

,, ~h Calciferol 

15*32 

11-58 

No survival 

— 

I. 

B. Without triolein 

C.E.J. -h Cholesterol 

23-88 

140-58 

151- '52 

Some pupated 

II. 

C.E.J. 4“ Sitosterol 

22*14 

108*92 

168-12 

No pupae 

III. 

C.E.J. 4“ Phytosterol 

22*62 i 

155*84 

206*00 

Some pupated 

IV. 

C.E.J. 4- Ergosterol 

24*02 

129*98 

170*64 j 

No pupae 


fat“Soluble growth requirement of the Corcyra 
larvae; experiments were accordingly carried 
out supplementing the basal diet (chloroform- 
extracted jowar) with 1 mg./gm. cholesterol, 
ergosterol, sitosterol, phytosterol- and calci- 
ferol respectively with and without the addi- 
tion of triolein (4*28 g./lOO g. of chloroform- 


extracted jowar). Results are given in Tables 
II and III. 

From the above tables it may be seen that 
the cholesterol, sitosterol, phytosterol and 
ergosterol can each satisfy the fat-soluble 
factor requirements of the insect. The addi- 
tion of triolein does not influence the rate of 
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growth nor the time required for pupation. 
Calciferol on the other hand does not support 
the growth of Corcyra larvae and appears to 
exert a toxic effect. 

(Miss) Violet de Souza. 
M. Sreenivasaya. 

Section of Fermentation Technology, 

Indian Institute of Science, 

Bangalore,- 
June 4, 1945. 


ALGEBRA RELATED TO PARTICLES 
OF SPIN V.) 

One of us (B. S. M.) has considered [(1942), 
referred to here as I], the question of deriv- 
ing commutation rules for the matrices ^ 
appearing in the relativistic wave -equation of 
a particle of arbitrary spin in the form 

h/i + y-tfs — 0 ( 1 ) 

of the famous Dirac equation for a particle 
of spin V 2 - It was there shown that this prob- 
lem could be solved by making the new as- 
sumption that the spin operator tfiv—i Sjjlv satis- 
fies the condition 

tfip = (fifi, ^v) ( 2 ) 

for all spins- 

The general commutation valid for all spins 
can then be written as 

i^/hjtpp) = (f^Pf Bp)) = ^pp f^p ~~ Bpp f^p (3) 
The special clases of spins and 2 were con- 
sidered in I, and the restricted forms of (3) 
on the further assumption that the eigen- 
values of spp for a particle of spin s are s, 
1, ..., — s+1, — s, were also given there 
[I, (26) and (34)] for these cases. 

The imposition of condition (2), while it 
solves this particular problem of deriving 
the commutation rules, has also very far- 
reaching consequences in that it makes wave- 
equation (1) itself of fundamental importance 
in obtaining properties of the elementary parti- 
cles. Bhabha (1945, a, b, c) has recently con- 
sidered the full implications of the assump- 
tion (2) and shown that the problem of find- 
ing all irreducible equations of form (1) can 
be connected with that of finding all irreduci- 
ble representations of the Lorentz group in 
five dimensions. He has further shown that, 
on this theory, a particle of maximum spin n 
must appear with n different values of the rest- 
mass if 71 is an integer,- and n + values 
if n is half an odd integer,- the higher values 
of the rest-mass being simple rational multi- 
ples of the lowest value. 

On the basis of his new theory Bhabha has 
considered (1945, c) in particular, the two 
possible equations of the form (1) for a parti- 
cle of maximum spin ■V.>, and indicated, by 
consideration of the non-relativistic approxi- 
mation, that the equation given by one of the 
representations denoted by V 2 ) may 

possibly describe the behaviour' of the proton. 
The degree of this representation, uiz., 16, and 


the explicit expression for the same iiavc also 
been derived by him [ibid., (74) and (76)]. 

We have independently investigated the 
algebra generated by the commutation rules 
for the case of spin 'h' , [(I, (26)1 exactly on 
the pattern given by Kemmer (1939) for the 
case of spin one (Meson algebra). The inve.sti- 
gation is not too laborious on account of the 
fact that the algebra becomes the direct-pro- 
duct of two sub-algebras, one being the Dirac 
algebra of rank 16, and another, which we 
call the ^ -algebra, of rank 42. I’iius there is 
really no need to count the 672 (16 X 42) 

linearly independent quantities generated by 
the Bp, I and all powers and products of 
the Bp- The dimensionality of the representa- 
tions is then decided by the relation : 42 . 

1- 4- 4- -f 5- pertaining to the ^ -algebra, and 
given by (4x1), (4X4), (4X5), i.c., 4, 16 
and 20 for the original algebra. Of the.se the 
first relates to .the case of spin V 2 and may be 
discarded. It can also be shown that the 
algebra for the case of all half-integral spin.s 
is the direct product of the Dirac algebra 
and an associated $ -algebra. 

The commutation rule for .spin 'Vo is likely 
to prove useful in investigations relating to 
the above-mentioned theory of Bhabha .for the 
proton, and the associated ^ -algebra wliich is 
easier to handle than the original fi'-algebra 
might be used in the related calcuJation.s. We 
have also derived the :re presentation matrices 
for the 4-algebra in both the representations 
of orders 16 and 20. 

.The related results will be publislied in 
detail elsewhere. 

B. S. Madhava Rao. 

K. Venkatachalienuar. 

V. R. Thiruvenkatachar 
Department of Mathematics, 

Central College, 

Bangalore, 

July 20, 1945. 

Bhabha. Cwv. 1945, 14 . 80-90, (,/); • , 

A/oJ.P/iys.f 0^4:5 (in course of publication). (<^0? — » 
Proc. InJ, Acad. ScL, 1945. 21 . 241-64, (r). Kemmer, 
Proc. Pay, Soc. A, 173 , 91-116. Matlhavii Rao, 

Prac. Ind. Acad. ScL, 1042, 15 , 130-47 ; /. .lAy.v. (rniv., 
1942, 3 , 59. 


SCIENTIFIC RESEARCH AND 
INDUSTRY IN U.S.A. 

With reference to his address on “Scientific 
Research and Industry in U.S.A. published in 
the April 1945 issue of the Journal (Curr. Sci., 
1945,14,90), Sir J. C. Ghosh writes to us under 
date July 9, 1945, that “Some statements which 
been made on the basis of information which 
was given to me when I was in America re- 
garding the oil fields in Bahrein Island and in 
Arabia. My friend, Mr. P. Evans, of the 
Burmah Oil Co., informs me that some of the 
statements made there may not bo quite 
accurate.” — Ed. 
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Plastics for Production. By Paul I. Smith. 

(Chapman & Hall, Ltd.,. London, W.C. 2), 

Pp. viii + 180. Price 12sh. 6d. net. 

The development of the chemistry and tech- 
nology of plastics has received a tremendous 
stimulus under the stress of a war-time eco- 
nomy which brought about a crisis in the 
supply of a variety of strategic materials, 
particularly metals and natural rubber. In 
the process of conserving these valuable raw 
materials, the rich and fertile field of plastics 
has been intensively explored; this has result- 
ed not only in the finding of new and better 
plastics but also in the evolution of new pro- 
duction methods. The urgency and speed with 
which munitions of war had to be forged in 
quantity gave unlimited scope for the plastics 
to display their eminent suitability for and 
meet essential requirements of modern produc- 
tion methods. 

The volume under review gives in outline 
the factors which determine the choice of a 
plastic and describes the entire range of plas- 
tics at present available. The succeeding few 
chapters are devoted to a critical survey of 
the plastics for electrical insulation, chemical 
resistance and mechanical strength. A very 
valuable feature of the book consists of the 
technical data which would be helpful in deter- 
mining ‘the suitability of a plastic for a given 
purpose. 

“To those who consider that the plastics in- 
dustry offers many lucrative opportunities for 
employment and investment of capital after 
the war this book will, it is hoped, act as a 
guide revealing within the limitations imposed 
by security, the main types of materials avail- 
able at the present time and their suitability 
or otherwise for industrial purposes. In addi- 
tion, I have tried to give brief glimpses of the 
'shape of things to come.’ ” 

The subject-matter is presented on a broad 
canvas through which the essential principles 
of production could be easily pictured. It is 
a volume which would be welcomed not only 
by the production engineer and the business 
executive but also by those who wish to keep 
abreast of the technological developments in 
the field of plastics. 

Hay Fever Plants. By Roger P. Wodehouse. 

(Chronica Botanica Co., Waltham, Mass., 

U.S.A.; Macmillan & Co., Calcutta), 1945. 

Pp. 245. Price $4.75. 

There is an element of scientific romance in 
this book. In the companion volume of 
Prof. Erdlmann we come to know the promi- 
nence attached in recent times to analytical 
studies on pollen in so far as they aid in the 
interpretation of such phenomena as peat- 
formation, geologic formation of areas, geo- 
graphical distributional frequency of past- and 
present vegetation, its value in systematics 
and above all, in the production of honey. 


But, that pollen grains should be the subject 
of study from this entirely new angle is an 
example of new pathways in scientific thought. 

Pollen grains — which were regarded as in- 
nocuous and intended only for plant reproduc- 
tion — should yet have an additional intrinsic 
medical worth too, is indeed, a strange reve- 
lation, and increasing importance is attached 
to the study of this subject in recent times, 
attention being paid to it by the Botanist 
and the Medical man alike. The volume under 
review is a testimony to its present position 
in thp scientific pursuit of strange and new 
fields concerned with human welfare. The 
aim of the author is rightly said in the pre- 
face to be "to interpret the botanical facts of 
hay-fever in terms of their clinical signifi- 
cance”. In this engaging volume of 245 pages, 
we are introduced to the subject in a simple 
and suggestive way and are presented with an 
immense array of facts of great biological 
bearing. Nothing that is of note escapes the 
attention of the writer or that of the reader. 
With appropriateness, the book is divided into 
two portions — the Botanical and the Clinical. 
In the former is given a direct and simple 
approach to the subject — ^the fiower and the 
pollen. Then follow the characteristics of the 
pollen, — ^buoyancy, abundance and allergic toxi- 
city — which cause hay-fever. The techniques 
of laboratory and field methods of collection, 
culture, observation, diagnosis and record of 
pollen are described in detail. Then begins a 
systematic enumeration of plants whose pol- 
len occasions hay-fever. At first they relate 
to Gymnosperms. A succinct account of vari- 
ous plant species, their taxonomy, and 
distribution, together with figures of plants 
and their pollen makes very informative read- 
ing. Only few of the Gymnosperms produce 
hay-fever-causing pollen. 

The next • chapters, larger in size and in 
treatment, relate to Angiosperms and it is 
evident that the majority of plants causing 
hay-fever are among the species of flower- 
ing plants. These 130 pages comprise 

the main bulwark of the author and pro- 
vide us with the best botanical account of 
all flowering plants responsible for this clinical 
phenomenon. Here are included ten phyla of 
Monocots, the bulk of treatment relating to 
grasses, both on account of their productivity 
and similarity of pollen, in causing hay-fever. 
Among monocots they constitute the main 
plants causing contamination and spread of 
this allergic disturbance. On equal footing 
stand the Dicots. The treatment of twenty- 
two families of various plant species, in all 
their aspects, is masterly. In common with 
the above, a cumulative and clear account of 
their description, diagnosis, systematics, and 
distribution, is without dissent, the most hold- 
ing portion of the book. It is noteworthy, 
however, that among Dicots, the Compositae 
have the largest number of plants causing 
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hay-fever and accordingly, occupy greater 
space and treatment. The scientific approach 
and scholarship of treatment coupled with al, 
limpid style and popular appeal give a most 
balanced and dignified bearing to the book. 
The utility of the book is enhanced by provid- 
ing the reader with a careful and compre- 
hensive bibliography, a useful glossary, excel- 
lent sketches and appropriate maps. The 
book is a notable addition to our knowledge 
in this new field. 

The Chronica Botanica Co. must be singled 
out for special mention in this connection. 
Amidst the turmoil of war, this Company has 
striven to place before the public a galaxy of 
sumptuous volumes in Plant Scienco.s. The 
volume under review reflects the same seduc- 
tive style, the familiar format, excellent get-up 
and above all, stolid scholarship. K. V. S. 


r Current 
[.Science 

attractive if >iot so voluminous. ^ 


opportunities 
more science 


more 


Co-operative Electrical 
Publication. 

Co-op(u-ation 


M. K. SunRAMANIAIVr. 
Rescarch --.1944 E.R.A. 


Life and Work of John Tyndall. By Professor 

A. S. Eve, F.R.S., and C. H. Creasoy, o-b.k 

(Macmillan & Co., Ltd., London), 1945. 

Pp. xxxu-f404. Price 21 sh. net. 

“But, my Lords and Gentlemen, the harde.st 
climb, by far that I have ‘Cver accomplished, 
was that from the banks of the Barrow to the 
banks of the Thames — from the modest Irish 
roof under which I was born to Willis’s Rooms 
Here I have reached my mountain-top, and 
you— God bless you ! — have given me a bum- 
per which no scientific climber ever before 
enjoyed.” The biography of such a man of 
Science of the Victorian ora who lived among 
giants like Darwin, Faraday, Kelvin and 
Maxwell ought to be interesting. 

Born in 1820 as the son of a sergeant in the 
Irish constabulary, he had a varied early 
career as a surveyor and school master until 
in 1848 he went to the University of Marburg 
to work under Prof. Bunsen. That probably 
was the turning point in his life. In 1853 he 
became the Professor of Natural History at 
the Royal Institution and eventually succeeded 
Faraday as the Director of the Laboratory. 

For thirty-five years not only “did he add 
to human knowledge by his investigations, but 
he expounded the knowledge for the benefit 
of all who could hear or cared to road”. In 
his own day his fame rested more on his skill 
as a lecturer and writer for, it is perhaps true 
that he made no outstanding discovery. After 
all, as Sir John Pollock put it : “The example 
of straightforward seeking of the truth and 
endeavour to do one’s best work without fear 
of consequence is far more important to most 
of us, than the precise amount which one has 
added to the sum of human knowledge.” 

Logical pursuit of truth took Tyndall from 
physics to metaphysics and unlike many who 
keep their science and religion absolutely sepa- 
rate, untroubled by the incongruities between 
them^ he touched upon debatable problems in 
his Belfast Address to the British Association 
Science made him an agnostic and he tried to 
see beyond natural phenomena that all-powor- 
ful and all-pervading something which he 
could not comprehend. “He looked through 
Nature up to Nature’s God.” 

. Tyndall died in 1893 and the rapid advances 
in Science we see to-day haye not only provided 
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It is hoped that India would emulate the 
illustrious example set by England in this 
respect and would soon take steps for the 
establishment of an organisation on the lines 
of the E.R.A. which would be extremely 
valuable in post-war development. 

H. N. Ramachandra Rao. 

Survey of India, Geodetic Report, 1940. 

Price Rs. 2 or 3 sh. 

This volume has been compiled by the War 
Survey Research Institute, which was formed 
in August 1943 and has been responsible for 
geodetic matters. It contains the results of 
investigations carried out by the Survey of 
India. 

High precision levelling was carried out in 
certain portions in Orissa, C.P., and Madras. 
Discrepancies between the old and new heights 
of bench marks are given. 

Both components of the deviation of the 
vortical were measured in 98 stations in the 
Punjab, Baluchistan and N.W.F.P., the object 
of the programme being to provide a map of 
the Geoid in N.W. India. 

Gravity observations were made at fifteen 
stations in South Burma and one station in 
Andaman Islands, The total number of gravity 
stations in India has been increased to 564, 
Anomalies in gravity due to different causes 
arc considered, Ci'ustul structure lines have 
been drawn in the light of thess results. It is 
inferred that the downwarp lies over the Anda- 
man Islands and extends to Sumatra, 

Of special interest is the study of the varia- 
tion of latitude observations at Agra during 
the years 1937-40. The results show an un- 
usually large amplitude of about one second 
as found at Dehra Dun during 1930-33. 

Detailed discussions on various heads could 
not obviously be given on account of the limit- 
ed lime at the disposal of those in charge of 
the publication. The Geodetic Branch must be 
congratulated on the large amount of useful 


information collected during 1939-40 and pub- 
lished in this Report. S. R. R. 

Rtice and Cultures in India. By D. N. Majum- 

dar. (Kitabistan, Allahabad), 1945. Pp. 299. 

Price Hs. 5-4-0. 

Dr. Majumdar’s industry and enthusiasm are 
both praiseworthy. In this book which, I 
think, is his first effort in popular writing, he 
maintains his liveliness and command of facts 
O.L tribal life. The benefits to the nation from 
a wider appreciation of some commonplaces of 
anthropology will indeed be out of all propor- 
tion to the cost in money and ‘ effort required 
in getting this knowledge transmitted to the 
public. I am in entire agreement with 
ui\ Majumdar in believing that several of our 
communal and regional jealousies will auto- 
matically vanish if the leaders of factions, and 
through them the masses, can be made to 
understand the meaning and implications of 
race and culture (language being part 
of culture in its wider sense). The- anthro- 
pologist is not alone in putting forth this 
view — for he would then be denigrated as 
trying to sell his own wares; fortunately 
for the country, administrators, such as Sir 
Theodore- Tasker who invited Dr. Majumdar to 
deliver a course of lectures in anthropology to 
the I.C.S. probationers and minor chiefs at 
the Dehra Dun camp, and several social work- 
ers and publicists who met recently to discuss 
the problems of the aborigines, are beginning 
to realise the value of anthropology in the 
administration of backward areas. This popu- 
lar work of Dr. Majumdar’s will give the busy 
man of affairs an idea of the problems facing 
the tribal and exterior sections of our popu- 
lation and, at the same time, help him to get 
an insight into their culture from which the 
so-called higher cultures of our land have 
developed. The book is a mine of information 
which the reader is not likely to come across 
in the usual course. A. Aiyappan. 


SCIENCE NOTES AND NEWS 


Supply of “H.S,” and ‘‘Speepure’" Substances 

The use of the spectrograph for the detection 
and determination of metallic elements in all 
kinds of materials has increased considerably 
in recent years. This has necessitated a demand 
for extremely pure elements, oxides and salts 
to serve as standards, Messrs. Adam Hilger, 
Ltd., London, have been largely responsible for 
the supply of such standards. About 1922, they 
started supplying “H.S.” substances, the pre- 
paration and analysis being in the able hands 
of their consultant, Dr. S. Judd Lewis. In 1932, 
with the help again of Dr. Lewis, they intro- 
duced the “Speepure” series of “ratio pow- 
ders”, “ratio solutions” and pure salts. From 
a communication sent to us by Messrs. Adam 
Hilger, Ltd., we understand that, to cope with 
the growing demand for such substances, they 
have entered into an agreement with Messrs. 
Johnson, Matthey and Co., Ltd. Dr. S, Judd 


Lewis has been engaged as consultant by the 
latter. The agreement provides that future 
sales of spectroscopically standardized substan- 
ces shall be made only by Messrs. Johnson, 
Matthey and Co., Ltd., from their Head Office 
at 73/83, Hatton Garden, London, E.C. 1. 


In a recent article in the Indian Medi- 
cal Association Journal ((37, 344), Chen, et al., 
reports the successful treatment of fourteen in- 
stances of cyanide poisoning as a result of the 
use of combined treatment. The procedure 
consisted of the following three steps : ( 1 ) in- 
halation of amyl nitrite for 15 to 30 seconds 
each minute while steps (2) and (3) are being 
prepared; (2) injection of 10 c.c. of 3 per 
cent, sodium nitrite solution, intravenously, at 
the rate of 2*5 to 5 c.c. per minute;- (3) using 
the same needle in the same or another vein, if 
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desired, inject 50 c.c. of 25 per cent, sodium thio- 
sulphate solution. If the symptoms of cyanide 
poisoning return, steps 2 and 3 should be re- 
peated, reducing the dose of each solution to 
one-half the stated amount. Speed in treatment 
is paramount, and artificial respiration should 
be administered, if indicated, to restore breath- 
ing. If the cyanide has been ingested, gastric 
lavage should be performed. The authors 
suggest that a treatment kit, containing proper- 
gauge needles and ampoules with the solutions 
be kept in readiness at all times wherever these 
hazardous substances are employed. 

— (Merck Report, April 1945) 


The recent decision of the British Em- 
pire Leprosy Relief Association to 'collect 
£210,000 “for use in the plan to exterminate 
leprosy within the British Empire” is laudable. 
For, in the British Empire there are 2,000,000 
lepers !— more than half the world population 
of such unfortunates. It appears as if the 
leper problem is at last getting the attention 
it deserves (cf. Curr. 5ci., June 1945). 

From time immemorial the leper has been 
an outcast and the fight against the scourge 
was half-hearted owing to the firm belief that 
the disease was incurable. Dr. Muir now 
holds out the hope of a cure if the disease is 
diagnosed sufficiently early and treated in 
time. The ancient Atreyan remedy, Hydno- 
carpus oil is now administered intra-muscu- 
larly as sodium-hydnocarpate and it is claimed 
that it destroys the lepra bacilli. 

Experience has proved that compulsory iso- 
lation is impracticable and hence more stress 
is now laid on voluntary admissions to sana- 
toria where the patients are enabled to lead 
a normal life with their families. It appears 
as if this changed outlook has infused some 
confidence into the lepers themselves, for it is 
stated : “For the last ten years, more than 
fifty per cent.^ of the patients from the model 
leprosy sanatorium at Ngomahuru in Southern 
Rhodesia, have been discharged yearly as 
cured, and this percentage is steadily rising; 
more patients ' are being discharged than 
taken in.” 

“Leprosy is not as contagious as is generally 
believed. Only about one in four lepers is in 
that condition, and the danger is small provid- 
ed certain precautionary measures are taken. 
The real danger of contagion is from those 
who seek to hide their disease” 


The Journal will be issued under the auspi- 
ces of a distinguisted Editorial Board and a 
Consultative Committee, both international in 
character. 

Papers from India may be sent for consi- 
deration to Prof. J. N. Mukherjee, c-b.e.. d.sc.. 
University College of Science and Technology, 
92, Upper Circular Road, Calcutta. 

MAGNETIC NOTES 

Magnetic conditions during April 1945 wore 
slightly more disturbed than in the previous 
month. There were 14 quiet days, 14 days of 
slight disturbance and 2 days of moderate dis- 
turbance as against 12 quiet days, 17 days of 
slight disturbance and 1 of great disturbance 
during the same month last year. 

The quietest day during April 1945 was the 
27th and the day of the largest disturbance 
the 11th. 

The individual days during the month were 
classified as shown below: — 



Disturbed days 

Quiet days 

Slight 

Moderate 

3,9,10, 16-lS 21-23, 
26-29 

1 

2, 4-8, 12-15, 
24, 30 

19,20, , jj 


No magnetic storms were recorded during 
April 1945 while one disturbance of moderate 
intensity was recorded during the month last 
year. 

Mean character figure for April 1945 was 
0*60 as against 0-63 for April 1944. 

M. R. Rangaswami. 

Magnetic conditions during May 1945 were 
far less disturbed than in the previous month. 
There were 20 quiet days and 11 days of slight 
disturbance as against identical numbers of 
quiet days and slightly disturbed days in 
May 1944. 

The quietest day during the month was the 
22nd and the day of the largest disturbance 
the 11th. 

The individual days during the month 
were classified as shown below: — 


M. K. S. 

The Academic Press Inc., of New York, 
U.S.A., will be soon publishing a Journal of 
Colloid Science, and the first issue of the 
Journal is expected to come out in January 
1946. The following aspects of colloid science 
will be dealt with : — 

I. Fundamentals : Physics, Physical Chem- 
istry and Chemistry of Colloids and Surfaces. 
II. Applications : (1) Industry, e.g., Plastics, 
Soaps, Photography, Food and Flotations, 
Emulsions. (2) Biology, Protoplasma, Cell- 
structure. 


Quiet days 


Distiirljed day.s 


1-8, 13, 15, 19-24. 2G, 
28, 29, 31. 


9-12, 14, 1(5-18. 25. 
27, 30. 


No magnetic storm occurred during May 
1944 or 1945. 

The mean character figure for May 1945 was 
0-35 as against 0*26 for May 1944. 

M. R. Rangaswami. 
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ATOMIC 

^HE announcement from Washington on 
August 6, of the production of atomic 
bombs more powerful than 20,000 tons of 
T.N.T. and possessing blast power over 2,000 
times that of the British 22,000 pounder, has 
tciken the world by surprise. It appears that 
the Japanese town of Hiroshima on which it 
was first dropped is almost completely destroy- 
ed. The reactions that followed the above 
announcement can be briefly summarised. 
First, there was excitement that under the 
stress of war the process of releasing atomic 
(nuclear) energies on a large scale has 
reached a stage of perfection though for the 
time being for destructive purposes. Then 
there was a feeling of coniidence that the 
Japanese War would come to an end sooner 
than expected. This has since been found to 
be justified. Finally, every human being 
capable of comprehension was shocked to hear 
about the devastating effect on civilization of 
this new and revolutionary weapon of destruc- 
tion. This sense of horror was followed by 
a prayer that “these awful agencies will be 
made to conduce to peace among nations and 
that instead of wrecking measureless havoc 
upon the entire globe, they may become a 
fountain of world prosperity”. 

The idea that the core of the atom is a 
store-house of energy is not of recent origin. 
The study of the subject started with the dis- 
covery by Becqueral towards the end of the 
last century, of a phenomenon exhibited by 
uranium, the heaviest of all the known ele- 
ments. This property which is now known as 
radio-activity is the spontaneous disintegra- 
tion or splitting up of atoms with the emission 
of charged particles. Subsequent experiments 
revealed the existence of a number of radio- 
active substances, all of them derived from 
one of the two parent substances, namely 
uranium and thorium, which were continu- 
ously radiating and producing each a new 
element. Radium is one such transformation 
product emitting very penetrating radiations 
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which have been used for treatment of cancer, 
etc. During these transformations, though 
small in number, energies of the order of a 
few million electron volts are released. (One 
electron-volt energy corresponds to about 
10" of an erg.) In a gram of uranium about 
24,000 atoms break up per second with the 
emission of alpha particles. (An alpha parti- 
cle is a doubly ionised helium atom.) Yet 
the number of atoms in a gram is so great 
that it would take about 4,500 million years 
before half the atoms are transformed. As it 
was not possible to influence these spontaneous 
disintegrations of atoms by any physical pro- 
cesses, we could not accelerate the production 
of energy by this means. 

Further investigations on this subject by 
Lord Rutherford and his school gave us some 
idea about the structure of atoms. It is now 
known that the atoms of all elements have a 
similar type of structure. The atom consists 
of a positively charged nucleus carrying most 
of its mass. The nuclear charge which is also 
called the atomic number, has a value 1 for 
hydrogen and 92 for uranium. The nucleus is 
surrounded by a cloud of negatively charged 
particles called electrons whose number and 
distribution as well as the chemical properties 
of the element as a whole are controlled by the 
nuclear charge. Elements having the same 
nuclear charge or atomic number but different 
masses are called isotopes. It is now a well- 
established fact that the majority of the ele- 
ments consist of a mixture of isotopes. 

In the ordinary chemical processes in which 
only the outer electrons take part, the energy 
released is of the order of a few electron- 
volts per atom; this is only about a millionth 
part of the energy released during nuclear 
transformations. It is easy to imagine the 
stupendous rise in energy that could be effect- 
ed by carrying out nuclear transformations on 
a very large scale. 

In 1919 Lord Rutherford showed that the 
nitrogen nucleus was transformed when the 
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latter was bombarded by the powerful projec- 
tiles of alpha particles from radioactive 
sources. In the succeeding years it was estab- 
lished that a number of light elements could 
also be transformed in a similar way. As a 
result of a close study of these artificial trans- 
formations, the existence of a new type of 
particle of great importance called the neutron 
was discovered in 1932. These are formed 
when the element beryllium of mass 9 is bom- 
barded by alpha particles from radium. As 
the neutron is electrically a neutral particle 
having a mass nearly equal to that of a hydro- 
gen nucleus, i.e., a proton, it can penetrate 
the electrical barrier of the nucleus with but 
little opposition. Fermi was the first to realise 
that the neutron was a most promising agent 
for effecting nuclear transformations espe- 
cially in the heavy elements. 

Soon after the discovery of artificial radio- 
activity by Curie and Joliot in 1933, Fermi 
observed that radioactivity could be induced 
in many elements by neutron bombardment. 
Ey bombarding uranium and thorium with 
neutrons, Fermi and his associates obtained a 
series of new radioactive bodies emitting 
negative electrons, and from their chemical 
behaviour they were led to believe that these 
activities belonged to elements having atomic 
numbers greater than 92. These new elements 
were called trans-uranic elements. Hahn, 
Meitner and Strassman extended these investi- 
gations. They definitely established in January 
1939 that isotopes of barium of atomic num- 
ber 56 and of lanthanam 57 were formed as a 
consequence of the bombardment of uranium 
and thorium with neutrons. Similar results 
were obtained by Curie and Savitch almost 
simultaneously. These results suggested that 
after neutron capture the uranium or thorium 
nucleus splits up into two nuclei of medium 
atomic weight giving rise to a new type of 
disintegration — nuclear fission. Meitner and 
Frisch offered an explanation of the pheno- 
menon of fission on the basis of the Bohr 
nuclear model. With sufficient energy of 
excitation, the heavy nucleus breaks up 
into lighter nuclei, just as a liquid drop 
will split up into smaller drops if enough 
energy is given to it. It has been shown that 
after splitting, the fission products will gain 
a total kinetic energy of the order of 200 mil- 
lion electron-volts. The energy released during 
fission is, therefore, more than twenty times 
the energy released in the ordinary nuclear 
transformations. Numerous investigations car- 
ried out in various laboratories have estab- 
lished that fission can be induced in uranium, 
thorium and protactinium not only with 
neutrons but also with high-energy charged 
particles such as deuterons, protons and alpha 
particles. 

At the instant of fission the products are 
formed in a very highly excited state and con- 
sequently direct liberation of neutrons will 
take place. This was experimentally confirm- 
ed by Joliot, Halban and Kowarski. They 
showed that several secondary neutrons are 
emitted during each fission of the uranium 
nucleus. These are of a different type, i.c., 
they are fast or high-energy neutrons. Thus 
a single neutron causing a rupture of the 
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nucleus not only liberates vast quantities of 
energy, but also produces additional neutrons 
which can in turn cause further fission, thus 
releasing more and more energy. A great 
deal of interest is attached to this discovery 
as it leads to the possibility of a cumulative 
process of exothermic disintegration or chain 
reaction releasing terrific amounts of energy 
in a very short time and ending in a catastro- 
phic explosion. This aspect of the problem 
which was only of theoretical interest in the 
year 1941, appears to have been fully worked 
out, resulting in the manufacture of the atomic 
bomb. 

The necessary condition for the progress of 
the chain reaction is that at every stage the 
average number of secondary neutrons' pro- 
duced per fission should always be greater 
than the number that would be lost by cap- 
ture processes which do not result in fission. 
This has been achieved by using fairly large 
quantities of a suitable compound of uranium 
isotope of mass 235 as the main constituent 
of the bomb and thermal neutrons us exciter 
of fission. Uranium has two isotopes, one of 
atomic weight 235, the other of 238. Nier, 
Booth, Dunning and Grossc who investigated 
nuclear fission in separated isotopes of ura- 
nium, showed that the yield of slow-ncutron- 
induced fission in the lighter isotope is many 
times greater than in the heavier isotope. 
The lighter isotope is only a small fraction of 
the natural uranium which itself is a rare 
element. The practical problem is, therefore, 
to concentrate large quantities of the uranium 
of mass 235. This has been accomplished at 
a cost of a few hundred million sterling. Of 
the well-known methods of separation of iso- 
topes, either the thermal diffusion method or 
the mass spectrographic method might have 
been developed successfully for the production 
of uranium 235 on a large scale. 

As has already been remarked, the- second- 
ary neutrons emitted during the process of 
fission are of very high energy and in order 
to produce the chain reaction, it is necessary 
to introduce some hydrogen-containing sub- 
stance to slow the secondary ones. Heavy 
water appears to have been used for this pur- 
pose. This refinement in techniqiu' has the 
additional advantage that during tlu' process 
of slowing the high energy neutrons by colli- 
sion with the heavy hydrogen or deuterium 
nuclei, more neutrons will be emitted as a 
result of the dissociation of the laltei*. 

When once a large quantity of the atomic 
dynamite is available, it is comparatively easy 
to devise a trigger mechanism by which a 
beam of neutrons could be released suddenly 
at the right time for exploding the dynamite. 
It is of the utmost importance to see that the 
stray neutrons which are to be found every- 
where due to cosmic radiation do not pre- 
maturely blow., up the bomb. The use of a 
large quantity of silver in the manufacture of 
the atomic bombs has been reported. It is not 
unlikely that the silver may have been formed 
into containers for the explosive material, to 
absorb any stray neutrons of cosmic-ray 
origin. 

It is estimated that one cubic metre of 
uranium oxide is capable of developing 10^- 
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kilowatt-hours of power in less than 0-01 sec. 
The sudden release of such a tremendous 
energy gives rise to a blinding flash many 
times brighter than the mid-day sun, which is 
followed by a tremendous and sustained roar 
and a heavy pressure wave. This causes de- 
struction to men and material on a scale 
hitherto unknown. Because of this fact, the 
discovery of the atomic bomb has made war- 
fare terrific beyond imagination. It is there- 
fore imperative that in future the production 
of this new type of weapon should be effec- 
tively controlled in the interests of the whole 
world and not of one nation or another. It is to 
be hoped that in the mean time no efforts will 
be spared by the nations who are in the know 
of the secrets of the atomic bombs towards 
finding a suitable antidote for the same. 

If the tremendous energy released from 
atomic explosions is made available to drive 
machinery, etc., it will bring about an indus- 


trial revolution of a far-reaching character. 
It is estimated that a pound of uranium can 
generate the same amount of power as a few 
million pounds of coal. But there are obvious 
difficulties connected with the control of the 
evolution of atomic energy. It is easier to 
.make a destructive bomb on the atomic princi- 
ple than it is to harness atomic power for 
peace-time purposes, and a great deal more 
research work is needed before atomic power 
can be put to industrial use. It is necessary 
to emphasize that the prospects of producing 
cheap atomic power are none too bright, how- 
ever, if the chain reaction can be propagated 
only by slow neutrons acting on the less 
abundant isotope of uranium. It is to be 
hoped that practical ways may be found for 
utilising the transmutations of the commoner 
elements for the production of power. 

R. S. Krishnan. 


IMPERIAL CHEMICAL INDUSTRIES (INDIA) RESEARCH FELLOWSHIPS 


A T the Ordinary General Meeting of the 
National Institute of Sciences of India 
held at Calcutta on the 23rd July 1945, Mr. 
•D. N, Wadia, President, announced that he 
had received a letter from Lord McGowan, 
Chairman of the Imperial Chemical Industries, 
forwarding a document offering to the National 
Institute a sum of Rs. 3,36,000 for creating 
Research Fellowships in Chemistry, Physics 
and Biology at the Indian Universities or insti- 
tutions approved by the Council of the 
National Institute, for over a period of five 
to seven years. The reasons and hopes which 
had prompted the Imperial Chemical Indus- 
tries to offer a number of Research Fellow- 
ships to the Institute were explained by Lord 
McGowan in the following words : — 

‘The National Institute of Sciences is, we 
believe, destined to play in India a part 
similar to that which the Royal Society of 
London has performed for nearly three 
hundred years in leading the scientific pro- 
gress of this country. 

“The Royal Society until recent years was 
hampered by lack of funds and provision 
Cor the maintenance of scientific workers. 
This difficulty was eventually overcome by 
the generosity of various benefactors, includ- 
ing Industrialists such as Mond and Messel. 

“We thought, therefore, that there could 
be no better way of encouraging the advance 
of science in India and with it the general 
prosperity of the country than by the offer 
of these Fellowships which under the wise 
administration of your Council will, we 
hope, lead to an augmentation of the dis- 
tinguished successes in science already at- 
tained by so many of your fellow country- 


men.” , , • , xi. 

The following are the terms under which the 

fellowships are to be created: — 

1 Each fellowship to be worth Rs. 400 
per month and to be tenable in the first 
instance for two years, with a possibility of 
extension up to a total of three years. (It 
is assumed that half the fellowships will be 
extended for a third year.) 

2. In addition there will be a grant for 


research expenses to be made to the fellow- 
ship holders according to their needs of 
special apparatus and materials. For this 
purpose the National Institute will have at 
their disposal an average of Rs. 600 per 
annum for each fellowship. 

3. There will be a grant of Rs. 13,200 
per year to the National Institute for five 
years to enable them to pay for administra- 
tion and the travelling expenses of such 
fellows of the Institute as may be selected 
to visit the fellowship holders at their Uni- 
versities or Institutions. 

The National Institute of Sciences is asked 
to administer the funds for the fellowships on 
the following principles: — 

1. Appointment to and control of the 
fellowships to be made by the Council of the 
National Institute, acting on the advice of a 
special research fellowships committee. 

2. This Special Research Fellowship Com- 
mittee will represent various scientific fields 
and be drawn from various parts of India, 
so as to include any community, the over- 
riding consideration for membership being 
scientific fitness therefor. 

3. The fellowships will be open to per- 
sons, irrespective of sex, race or religion, 
resident or domiciled in India (British India 
or the States) and under 35 years of age. 

4. The fellowships will be tenable at any 
University or Institution in India, approved 
by the Council of the National Institute. 

5. Fellows will be permitted to do a little 
amount of approved teaching or demonstrat- 
ing. This should not be more than six hours 
per week and it should be a condition that 
they are paid for this work by the Institution 
or University at its normal rates. 

6. The aim of the fellowships is to 
strengthen research in Indian Universities 
and Institutions, and it is hoped that the 
National Institute of Sciences will .spread the 
research fellowships over them in accord- 
ance with this aim, but with the over-riding 
consideration of the scientific suitability of 
the particular University or Institution, 
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ONE IN ALL: ALL IN ONE 
By J. J. ASANA 
(Gujarat College, Ahmedahad) 


Religion, the Supreme Need of Our 
Scientific Age 

O NE may feel considerable trepidition in 
placing before the scientific minded read- 
ers of Current Science the following specula- 
tions but for an equally strong feeling that 
they may perhaps serve a useful purpose. 

This catastrophic war has taught us once 
again in a very striking manner how irrational 
and inhuman we are despite our boasted ad- 
vance in scientific thought and in the appli- 
cation of the findings of science to the affairs 
of human society. Why is it so? In the 
analysis of the problem niany causes and for 
its solution many remedies are being sug- 
gested. Among various measures proposed for 
the removal of this most distressing state of 
things is the reorganisation of all social and 
political activities on scientific lines. Indus- 
tries, educational system, social and political 
relations of mankind, it is being urged, should 
be recast and remoulded in accordance with 
scientific methods of enqumy into problems. 
It seems highly probable that in the world of 
tomorrow workers in science will be called 
upon to shoulder heavier responsibilities as 
citizens than they have borne hitherto not only 
in the planning and reconstruction of indus- 
tries and material environment of man but in 
matters pertaining to human, social relations 
also. 

That the application of scientific methods of 
enquiry to industrial, economic and social 
problems will prove fruitful, as it has turned 
out so profitable in the investigation of natural 
phenomena, one feels little doubt. That the 
cold, calculating, dispassionate gaze of science 
may be relied upon to illuminate the entire 
range of all the environmental conditions 
amidst which mankind is living to-day appears 
to be a sound proposition and likely to yield 
results of value. But one feels that if we 
disregard or continue to look upon with more 
or less indifference, as we have been doing 
hitherto, all those matters, considerations, 
human attitudes, which generally go under the 
headings, ‘religion’ and ‘morality’, our scienti- 
fic-endeavours to remedy the existing evils and 
put things straight may not come up to the 
expectations that people entertain regarding 
science as one of the most potent instruments 
in the fight against evil and for the increase 
of human welfare. 

Obviously one cannot adduce scientific evi- 
dence in support of the above-mentioned 
statement that science is likely to fall short 
of its expectations. For one thing ‘religion’, 
‘morality’, ‘things of the spirit’ are words and 
expressions lacking in the type of definition 
and precision of meaning with which students 
of science are familiar. But since the advent 
of our scientific age, and as some thoughtful 
people believe partly because of it, events 
have happened in human societies, which 
should give sufficient reason to us, men and 
women trained in the methods of science, to 
exaimine anew our conceptions of religion and 


morality and all that they signify in the affairs 
of man. 

The agnostic, non-committal attitude of the 
generality of men of science of the past and 
the present towards the questions is well 
known and easily understandable on intellec- 
tual^ grounds. It was and it is to a degree 
justifiable in view of their avowed profession. 
But it is conceivable that they may have 
blundered consciously or unconsciously in 
extending this agnostic, noncommittal atti- 
tude of ‘scientific- materialism’ of the labora- 
tory to the outside, to their philosophy of life 
and in the world affairs. And it is also con- 
ceivable that in view of the increasing pres- 
tige of science in the last one or two genera- 
tions, the repercussions of this indifferent 
mental attitude towards discussions of religion 
and morality in the world outside might have 
been greater than men of science imagine. 
This attitude, being easier to understand and 
maintain, might have almost imperceptibly 
permeated to a considerable extent the minds 
of the non-scientific intelligentsia all the 
world over. We are perhaps too near the 
events to assess rightly to what extent for 
good or evil, this negative, indifferent attitude 
towards religion and morality influenced the 
economic, political and social relations of men 
during recent times. But there is a consider- 
able body of thoughtful men, including a few 
professional scientists, who have been saying 
for the past several years that this indifferent 
attitude, engendered and fostered by scientific 
materialism as its philosophy, is not so tenable 
as it was supposed. And there may be some 
truth in the indictment that though science 
indirectly helped to destroy effectively many 
superstitions and harmful practices going as 
religion and morality, it may have come in the 
way of spreading righteousness and goodwill 
among men by maintaining an indifferent atti- 
tude ^ towards religion and thus lessening its 
emotional drive and influence for the good of 
mankind fostered by feelings of sacredness and 
righteousness. 

An Idea of God 

Recent investigations by several eminent 
men of science in Physics, Chemistry and 
Biology have thrown a new light on our con- 
ceptions of matter, space and time. Readers 
of this Journal are all familiar with these 
remarkable researches taking place on the 
frontiers of these branches of natural science, 
bringing their far-flung boundaries closer to 
one another every day. They all point to a 
great generalization, which is slowly emerging. 
That behind this external separateness, at the 
back of this variety and diversity of pheno- 
mena that men of science are studying there 
lies a basic, fundamental unity, admittedly 
difficult to conceive and define. Some of these 
fundamental researches of men of science are 
highly suggestive. They warrant a justifiable 
inference that the different phenomena that 
the biologists, chemists and physicists are in- 
vestigating in their respective fields may really 
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be materialized expressions, outward manifes- 
tations of some fundamentally unique, still 
mysterious agency, difficult to grasp intellec- 
tually, difficult to put into words and to be 
communicated, but perhaps, lying within the 
ambit of individual human experience. 

One of the basic sciences, a more or less 
exact science such as Physics, postulates, as 
we all know, on grounds which are sound and 
scientific an underlying 'relation' a sort of 
'connection' between the ‘observed’ and the 
‘observer’, between the phenomenon and its 
investigator. It is true that the exact nature 
of this relation at present eludes us. But bear- 
ing in mind these scientific considerations 
would it be too big a .jump, even on intellec- 
tual grounds, shall we Idc accused of forsaking 
reason, if we infer that the observed and the 
observer, the experienced and the experiencer 
are so-called material expressions, the mani- 
festations of some agency, fundamentally 
unique, whose creations they are? 

This ‘One’ in all may conceivably serve us 
a£ our conception of God, even as a hypothesis 
to bo experienced and realized, God in Whom 
the ideas ‘I’ and 'not-V or 'the other', the idea 
of 'self and 'not self lose their separateness 
and distinction and merge into ‘One’. 

If our fellow-workers in science, at least in 
India, can feel no intellectual compunction to 
subscribe to such ideas, they will only be 
paying well-merited homage to those great 
thinkers of our ancient land whose magnilicent 
efforts had almost reached the farthest limits 
of human intellect and will. 

Mind, Spirit, Soul 

That these terms and the conceptions they 
engender lack definition and precision of scien- 
tific terminology and thought is a matter of 
common knowledge. How inadequately they 
have been defined and explained in other 
words in standard dictionaries can be easily 
ascertained. And yet it is equally well known 
what an important part human activities asso- 
ciated with these words have played in the 
career of man on this planet. Students of 
science of course know this. But as regards 
the existence and nature of mind arc not our 
views coloured by scientific materialism ? If 
one mistakes not, orthodox science believes 
that mind can only exist in association with 
animal body, being an integrated function of a 
system of organs, the nervous system. Science 
is not prepared to give any countenance to the 
statement that mind activities normally asso- 
ciated with a living human body may be 
manifested otherwise. 

But in view of some experimental work 
which is being carried out on truly scientific 
lines of telepathy and clairvoyance, under 
the general name Extra Sensory Perception 
(E.S.P.), and on telekinesis, etc., at Duke 
University, North Carolina, U.S.A., by .J. B. 
Rhine and his associates' and also in Great 
Britain- we may have to revise some of our 
ideas regarding mind. This kind of work on 
scientific lines lends support to some of the 
most remarkable findings recorded in the Pro- 
ceedings of the Society for Psychical Research 
(London), and to the pronouncements and 
opinions of eminent philosophers and writers 


like Professor B. L. Atreya'^ and Professor 
C. L. Reiser and Pandit D. V. Gundappa'"*. 
In this connection it is also interesting to quote 
the great historian of science, Charles Singer<^. 
At the end of the last paragraph concluding 
his book, he says : “Notably it seems probable 
that the conceptions of the separation of mind 
from mind and of mind from matter may need 
modification. There are many indications that 
the tendencies of science since the later nine- 
teenth century have . been working in these 
directions.” 

Religion as the Basis of Morality 

Attempts are being made to define moral and 
immoral acts and find justification and sanc- 
tion for morality on intellectual grounds and 
on the findings of science. That it is difficult 
to divorce morality from intellect and reason, 
which science constantly uses, will be granted 
at once. Few will dispute that knowledge is 
necessary to calculate and weigh the conse- 
quences of our acts and to arrive at judg- 
ments. As scientific knowledge of the condi- 
tions amidst which men behave is reliable, 
science can help in this direction. 

But is it all a matter of knowledge, of 
scientific knowledge ? Do people always act in 
the way of what they call morality by weigh- 
ing the consequences of their acts ? What of 
the behaviour of large masses of people, for 
instance in England and Russia, in times of 
crisis, which change the course of history, 
such as the present war ? May we ask, whe- 
ther material considerations alone sustained 
some of these people in their darkest hour and 
made them put forth their mightiest effort 
when unheard of destruction, total defeat and 
disaster were staring them in the face. It is 
probable that many of them, if not all, felt 
that a cci'tain course of action on the part of 
a nation, as in the case of an individual was 
miplicitly unrighteous and immoral, and they 
reacted. It is conceivable that reason and 
weighing of consequences alone could not have 
driven many of them to make the supreme 
sacrifice. The righteous resolve may have been 
engendered by feeling and sustained by faith. 
They felt and experienced certain values. It 
seems then that feeling and faith may yet be 
counting a great deal in the affairs of morality. 

But it may be asked where comes in religion 
here, which has been such a fruitful source of 
misunderstanding and disharmony among men. 
Could not all that has been said above go 
under ‘Scientific Plumanism’? 

One feels that a good reason may be given 
for, putting the new wine— the scientific under- 
standing of man, nature and God — in the old 
bottle, religion. Common people, educated, but 
not well versed in the way science tackles 
problems, will feel heartened when they are 
told that in matters of morality, which are 
intimately connected with religion as it is 
understood by ordinary people, science is not 
in a position to put feelings and faith out of 
court altogether. The statement that intellec- 
tual considerations alone do not induce men 
to perform moral acts will strengthen the faith 
of the common -men in many of the sayings 
of the great prophets and seers with whicl^ 
science can have no quarrel, 
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And we, students of science, on our part lose 
nothing; we shall not be committing any 
intellectual ‘Harakari’ if we pant 
thesis that those great prophets and seers had 
seen farther in their own way in these matters 
of religion and morality. As regards their con- 
ception of God it is conceivable that they may 
have felt more intensely the presence of some 
unioue agency, the unity underlying the diver- 
sity of phenomena, that men of science are un- 
ravelling to-day. They have proclaimed m no 
uncertain terms that man can aspire to realise 
‘One’ in all. They saw the same face in the 
myriads of faces animate and inanimate. 


And finally, it may be that the great justifi- 
cation of science, the true philosophy, is yet 
to come. The present-day scientist, the devotee 
of the external, soul bewildering frills and 
frescoes of the outer temple may some day 
find unimaginable peace and harmony by with- 
drawing in the inner temple of the soul where 
all is one, heartily subscribing to the truth and 


utility of the profound adage, ‘Do unto others 
as you would have them do to you’. 

1. ‘‘ Address, the Parap.sychology hjil)orat<>ry, Col- 
lege Station, Durham, North Carolina, U.S.A.,” T/ie 
J our 7 tctl of Pa ra fs y ch olof^y . 2 . S o al , S . ( » . , <S: C ( > Ulu c* y , 
K. M., “ Experiments in Procopiitivt: 'I’flepathv,” 
Proceedings of the Society for Psychical Research^ Part.s 1 
and 2, December 1943. Review in Nature, N(). 3880 of 
11th March 1944, by E. J. Dingwall. 3. Atrt^ya, B, L,, 
“ Supernormal Factors in Human Personality,*’ Presi- 
dential Address(Section of Psychology anti Kdiu'alional 
Science), 30th Indian Science Congress, (bilcutta,” 
1943. 4. Oliver L. Rei.ser, “ Humanism and the 
World Mind,” The South Atlmtic Quarterly, 1939, 38, 
No. 2, April. 6. («) Gunclappa, I). V., ‘Science and 
Ethics,” Current Science, December 1941 , 10 , No. 12; 
{_b) Gundappa, D. V., “ Towards a New VVorld Order, 
An Indian View,” An Address delivered to the Joint 
Easter Session of Science Associati<)ns in Bangalore, 
India, April 1942. 6. A Short I/istory of Sciener 

to the Nineteenth Centidry, 1941. (Charles Singer, Ihibl . 
Oxford, at the Clarendon Press.) 


THE APPLICATION OF INFRA-RED SPECTRA TO CHEMICAL 

PROBLEMS^' 


A PPLICATIONS of spectroscopy in different Drs. Sutherland and Thompson on recent deve- 
^ directions have been the subject of so lopments and present position of spectro- 
many conferences on the subject that Professor meters, optical systems, calibration, detection 
Mulliken in opening the conference on spectro- and recording of infra-red spectra begins the 
scopy in 1942 remarked, “Less attention has series. This is followed by a useful note on 
been given lately to spectroscopy as a pure sources ^ of radiation and the preparation of 

science It seems to us that the pure absorption cells and another on accurate moa- 

science aspects of spectroscopy deserved new surement of cell thickness. The very brief 
emphasis.” In the case of infra-red spectro- contribution on solvents gives no doubt. vsalu- 
scopy, however, difficulties confronting the able information but one cannot help corn- 
investigator have been such that the number menting on its laconic character. Th(^ time- 
of votaries have been relatively small and the saving device described by Willis and Philpotts 
report under review represents one of the few for making hand-operated spectrometers auto- 
conferences that have been specially devoted! matic and Dr. Conn’s Thei'mocouple Bolometer 
to this part of the subject. The collection of detector fill an important need and the in- 
papers here constitutes a welcome report of creased speed for a given sensitivity should 
the present position of the subject, though it remove one of the disadvantages of infra-red 
represents essentially the contributions of the^|||and lead to a larger volume of work. 

British school of w;orkers from Oxford and^ The greater part of the discussion is devoted 
Cambridge, an isolation presumably due to the to the second section referred to curlier. The 
difficulties of war time. value of infra-red spectra lies in the principle 

As one peruses the different papers, Profes- that except optical isomers, no two molecules 
sor Rideal’s introductory remark, “It is one of can have an identical array of frequencies and 
the difficulties inherent in war-time that the the improved techniques have made it 
Secrecy Act intervenes with different degrees speedier. The principal obstacles in the way 
of rigour in the various nations. Here, in this have been the difficulties in detecting, record- 
country much work in the field of infra-red ing and computing accurately. An introduc- 
spectroscopy has still to be withheld from pub-:, tory note discussing these is followed by 
lication. Our Trans-Atlantic cousins are more, examples of typical analyses of clo.sely related 
fortunate in this respect” constantly occurs- organic compounds, usually of common occur- 
to one’s mind and it is to be hoped that the rence, and the report presented bears out 
Faraday Society^ will soon have a fuller discus - clearly the advantanges of this tool, 
sion on the subject. ^ ^ ^ . A critical analysis of available experimental 

The report falls naturally into two divisions, evidence leads Dr. Simpson to a new assign- 
ee first part dealing with experimental tech- ment of the fundamental frequencies of the 
nique and the second with applications to ozone molecule. While due note is taken in 
different chemical problems. A brief review by making the assignments of the contour rela- 


* Transactions of the Faraday Society , 1945, 41 , 171 
297. Report a discussion held on 2nd Januar- 
1945.. Price 15.y. (Messrs. Gurney & Jackoon, 
London.) 


tionships, intensities, and probable values of 
the force constants, both the paper and the 
discussion thereon point to the necessity of 
^reinvestigation of both electron diffraction and 
infra-red results, The paucity of the Raman 
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spectra studios is quite noticeable, the only 
reported investigation being that of Suther- 
land and work on this also should lead to 
more valuable data for a correct assignment 
of frequencies. Still, the essential features of 
the structure of the ozone molecule may not 
be altered. In deciding on the possible contri- 
buting structures, however, the magnetic sus- 
ceptibility value cannot rule out structures II 
and VI (p. 210), the observed feeble dia- 
magnetism being of the right order of magni- 
tude if these structures are also taken into 
account. 

Of considerable interest to the chemist is 
information concerning the carbon-carbon 
bond and the bonds between hydi'Ogen and 
the elements of the first short period. Bartho- 
lome and Teller have shown that C-C vibra- 
tions lie between 809 and 1143 cm.- ^ but this 
rc'gion sometimes involves ovci'lapping with 
the C-H bending vibrations. Using Teller’s 
method for a system of mass points in one 
plane, Kellner has found a remarkable agree- 
ment between his calculated and observed 
values of frequencies for open chain and all- 
cyclic hydrocarbons as wcdl as for various 
degrees of branching in tlie chains. There 
are, however, a number of instances where 
the freciuencies given as “observed” by Kellner 
differ from thos(' values reported by other 
authors and th(\se other values bring out dis- 
crepancies. This only shows the limitations of 
any oversimi)lifi<'d method of approach as is 
tlie case how but the approach is none the less 
useful. 

Linnett’s evaluation of the force constants 
leads to a number of interesting results with 
the C’-II bond. Abnormal values are obtained 
in the case of saturated hydrocarbons of the 
alii)hatic series and their derivatives, when- 
(‘ver a resotianco hybrid structure involving 
ionic structures is possible, as, for example, 
methyl fluoride and di phony Imethanc. The 
special behaviour of the first member of a 
homologous scries is noticeable here too. The 
change from ihow saturatc^d aliphatic struc- 
tures to oleflnic or benzenoid structures leads to 
an increase' in tlu' force constant which be- 
coHK's still higlua* for the C.-II bond in acety- 
k'ues. 'riiis l(‘ads to the surprising result that 
tlie .strength of tlu' bonds increases as the 
proi)ortion of .s-orbital in the hybrid bond 
irK’rc'u.ses. It is well known tliat the case of 
hydrogc'n rc'placc'mcait by medals increases as 
oiU' changes from saturated to acetylenic 
hydrocarbotis and both phenomena have appa- 
rently th(' same explanation : that ionic .struc- 
turt'.s with hydrogen positive make appreciable 
contribution to tlu‘ hybrid form. As Higgins 
has pointt'd out, tlu' .same explanation is possi- 
ble for the higher forc(‘ constant in nitro- 
methane. Tho presence' of an aldehydic group 
also alters the* force c‘onstant appreciably, in 
this case a deert'ase which is quite marked. 


Using the Douglas Clark relation and the value 
of the force constants calculated, values of 
bond lengths have been obtained which agree 
j'oasonably well with observed values. 

The calculations also bring out the periodi- 
city in the M-H link (M being any clement of 
the Til to VII groups). The value of the 
force constant for the bond between hydrogen 
and a member of the first short period appears 
to bear a constant ratio to that of a bond be- 
tween hydrogen and the corresponding mem- 
ber of the second short period. These general- 
isations obtained by the use of a drastically 
simplified potential field has to be treated with 
some reserve, as other factors also influence 
the force constant and may not be negligible 
in all cases. The results are, however, quite 
useful in correlating approximately the differ- 
ent propci'tics of the bonds in question. 

Dr. Sutherland has reported the results of 
a fresh investigation on the infra-red spectrum 
of the diamond. “Typo 11” diamonds arc 
found to exhibit the peculiarity that transmis- 
sion over the whole range of spectrum in- 
vestigated was poor with a complete blackout 
in the region 4-5 to 5 a<.. “Type I” diamonds 
which may all be expected to behave alike, 
however, show very definite differences as 
may be noticed from the diagram on p. 290. 
This difference in behaviour among “Type I” 
diamond.s is noticeable also in ultra-violet 
absorption. Obviously, a division of diamonds 
into just two classes is not adequate for a 
proper classilication. While the prominent 
infra-red absorption bands remain to be 
explained, the mass of experimental evidence 
on which Eaman has based his theory, makes 
it a better approximation to truth. As Suther- 
land suggests, more experimental work in the 
infra-red is needed and existing discrepancies 
between theory and experiment have to be 
accounted for. 

The last contribution to the discussion is a 
brief note by Bell in which by taking a rea- 
sonable physical picture of the torsional poten- 
tial erun'gy, an agreement as good as those 
with planar vibrations is obtained for the bond 
torsion. 

A group of three papers deal with topics of 
considerable teclmical interest. Tlu'y present 
a useful account of the technique for thci in- 
vestigation of substance's with high molecular 
weights and indicate means for tlu' .standard- 
isation as well as for following the course of 
polymerisation or vulcani.salion of rubber. 
The report on coal and coal ('xtracts is enough 
to indicate the usefulness of infra-i’cd .spectra 
in the study of different grades of coal. 

The collection of papers in this number lives 
up to the Ic'vel aimed at in Discussions of the 
Faraday Society and should find a place in 
any hbrary, academic or technological. 


S. V. Anantakrishnan. 
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DR. HEMENDRA KUMAR SEN 


■py the death of Hemendra Kumar Sen at 
the comparatively early age of fifty-six, 
India has lost one of her foremost men of 
science whos econtributions to chemistry, both 
pure and applied, have been many and varied 
and whose name and fame as a teacher of 
chemistry had spread throughout the length 
and breadth of this sub-continent. 

Sen was born at Noorpur, district Faridpore, 
on the 24th of December 1889. His ancestral 
home was at Baldhara in the Dacca district. 
He had his early education at Brahmanbaria, 
where his father, the lata Prasannakumar Sen, 
was a Deputy Inspector of Schools. After 
passing the Entrance examination in 1904, he 
came to Calcutta and joined the City College 
and here he met his life-long friend, Dr. Biman- 
behari Dey, now Director of Public Instruction, 
Madras. 

After graduation in 1908, Sen joined the M.A. 
classes in chemistry at the Presidency College, 
Calcutta. Here he came under the influence of 
the late Sir P. C. Ray who, as is well known, 
had an almost uncanny instinct for detecting 
latent merit. He took very kindly to the 
young student and the latter in his turn che- 
rished a life-long warm affection akin almost 
to filial piety, for his revered Guru. 

Sen appeared in the M.A. examination in 
1910 but" by a cruel irony of fate, failed in the 
practical examination as he could not carry 
out a complete analysis of type metal in course 
of a single day ! He passed with a First Class 
in 1911 and secured in the following year the 
Premchand Roychand Studentship, the highest 
distinction to which an Indian student can 
aspire. 

During his college days, Sen had a hard and 
bitter struggle with poverty. He used to main- 
tain himself by giving private lessons and for 
some time even lived with Sir P. C. Ray in his 
former residence at the office and factory of 
the Bengal Chemical and Pharmaceutical 
Works, Ltd., at 91, Upper Circular Road, ad- 
joining the compound of the present Univer- 
sity College of Science. He had only a single 
change of clothing at the time and he made 
his books do duty as pillow by night. Sen 
was never tired of relating that when Sir P. C. 
Ray came to know that he was finding it diffi- 
cult to raise the modest sum of rupees thirty- 
two, the fees for the Premchand Roychand 
Studentship examination, he paid the sum him- 
self unasked. 

In 1912, Sen proceeded to England to join the 
Imperial College, London, and here he devoted 
himself wholeheartedly to Organic Chemistry. 
It may be mentioned in passing that Sen was 
extraordinarily versatile. He was at home 
alike in the domains of Organic, Inorganic and 
Physical Chemistry and also one of the pioneers 
of Bio-chemical studies in India. His earliest 
contribution to chemical literature was a paper, 
jointly with Dey, on the estimation of nitrite 
nitrogen by the action of hydrazine sulphate 
(Zeitsch. Anorg. Chem., 1911,* 71, 236). While 
working at the Imperial College pnd^r tho late 


Professor Jocelyn Thorpe, he published a paper 
on the condensation of ketone.s with phenols 
(J.C.5., 1914, 105, 339) and another on tine 
formation of heterocyclic compounds from 
cyanacetamide and hydroxymc'thylenc-ketones 
(J.C.S., 1915, 107, 1347). The second paper\ 
which formed part of his thesis for the Docto- 
rate in Science of the University of London, 
contained an elegant method for the synthesis 
of quinoline derivatives, which has found its 
way into standard text-books on Organic 
Chemistry like Meyer- Jacobson. He was 
using the surname Sen-Gupta at the time. 

Sen returned to India in 191.5 and in 1916 
he joined the Tata Iron and Steel Works at 
Sakchi where, however, he spent only a few 
months. Later, he proc*c‘eded to Rangoon an<l 
worked for some time as the Chief Chemist at 
the chemical works of Messrs. Jamal Brothers 
and subsequently at the chemical works of r>e 
Souza and Company. At Rangoon lie met 
his future wife Miss Kalpanarani Sen, daughter 
of the late Mr. N. C. Sen and grand-daughter 
of the late poet Nabin Chaiufra Sen, whose 
name is a household word iti Bengal. The 
marriage was solemnised in 1917 but in 1920, 
after only three years of a v(‘ry happy married 
life, Mrs. Sen died in cbild-bt‘d. 

Life at Rangoon became distasteful after 
this sad event so tliat when the late Sir Asu- 
tosh Mukherjee offered Sen the newly created 
chair of Applied Chemistry and calk'd upon 
him to organise the depattmenl, ht' readily 
agreed. He joined the Univc'rsity College of 
Science in 1920 and it was only then that 
I came to know him though I had met him 
casually once or twice bt'fore his dt'parture for 
Rangoon. 

At the College of Science, where Sen spent 
sixteen best years of his life, he applied him- 
self to his task with y.ctil and a singular devo- 
tion which stands uni)aralleled in the history 
of this Institution, He used to work lon|j^ 
hours and often late into the' night. No won- 
der that within a short time lu' gathered round 
himself a band of enthusiastic and devoted 
students, many of whom are now filling res- 
ponsible positions very creditably. 

Sen was by nature impetuous a!ul he had a 
hearty disregard of red-tape, especially in 
matters appertaining to his own dc'partment. 
As a consequence, he had occasional clashes 
about questions of proeedun^ with the CJnivex*- 
sity authorities. The latter, howt'vt'r, were 
always ready to stretch a point in his favour 
and overlook the irregularities which became 
less and less frequent as years rolled on. 

In the lecture hall also Sen was unconven- 
tional, delivering his class Irctures scarcely 
according to the prescribed routine and vex'y 
often prolonging the period to two or even 
three hours. But as the lectures were prepar- 
ed with meticulous care and contained a 
wealth of information and were enlivened with, 
anecdotes, they seldom failed to interest the 
most listless of backbench men. It may ho 
§aid witbQVt exaggeration thqt 3en w^s easily 
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the best speaker on scientific subjects of his 
time. 

In 1922 Sen went to Berlin as Sir Rash- 
bohary Ghosh Traveling' Fellow and joined 
the laboratory of Neuberg at the Kaiser Wil- 
helm Institut at Dahlem and on his return the 
following year, he turned his attention to bio- 
chemical problems, specially those relating to 
ferrnentation. He was a firm believer in the 
possibility of the extermination of the water 
hyacinth pest by its biochemical utilisation as 
.a source of power alcohol as well eis of potash 
salts and he devoted many years of patient 
labour to this problem. It is interesting to 
note that the very first paper in the Journal 
of the Indian Chemical Society, started in 
1924, was one by Sen “on the reduction of un- 
symmetrical dichlor-acctone by yeast”. 

Problems relating to the generation and 
maintenance of high temperatures also occu- 
pied much of his time throughout the Science 
College^ period. In 1927, he was invited by 
the University of Patna to deliver a course of 
Sukhraj Rai Readership lectures. The sub- 
ject he chose was “High temperature flames 
and their thermodynamics”. The lectures 
were subsequently published in the form of 
a book which was ‘dedicated to the sacred 
mcmoi’y of tlio late Sir Asutosh Mukherjee, 
the originator of the Post-Graduate system of 
studies in the University of Calcutta’. 

Sen was particularly interested in glass fur- 
naces and experimented with dilferent types 
of furnaces as well as burners for atomised 
liquid fuel, as a result of which, a combination 
was evolved which appeared to be veiy pro- 
mising. With a view to give the system a 
trial on a manufacturing scale, Sen undertook 
upon himself heavy financial liabilities by’ 
starting a glass factory in the outskirts of 
Calcutta. Unfortunately, it could not be run 
properly due to various cau.ses, the cluef being 
the want of sufheiont workii^^g capital. He lost 
very heavily and the financial worries conse- 
quent thereon continued to trouble him all his 
life and probably hastened the end. 

In 1930, he went to Germany for the second 
time to attend thi' World Power Conference 
at Berlin. It was on this occasion that h(^ met 
Fraulein Fritzi Blmich, a daughUn* of Professor 
Emich of Graz, Au.stria. The acquaintance 
gradually ripened into love. They were mar- 
ried when Sen went to Germany for the third 
time in 1933. 

Attendance at the World Power Conference, 
brought in its train researclie.s on high pres- 
sure electrolysis for which elaborate arrange- 
ments were made in the work.shops of the 
applied chemistry department. ' The researches 
on biochemical problems were also continued 
with unabated vigour and a new problem^ — ^the 
low temperature carbonisation of Indian coals — 
was now added to his repertoire. Sen had a 
firm fajith in the efficacy of always having 
more than one iron in the Hrc and acted fully 
upto it. 

In 1936 Sen left the College of Science to 


join his new post as the Director of the Lac 
ReseiU'ch Institute at Namkum, Ranchi, and 
remained there for eight years. After the 
tumult and bustle of Calcutta, Namkum with 
its absolute quiet, splendid scenery and vast 
expanse of field and forest gave Sen the rest 
and repose that he so sorely needed. Under 
his able guidance, the Lac Institute whose 
name as a place of active research was practi- 
cally unknown even to most of the residents 
of Ranchi itself, lying five miles away, soon 
became a centre of vigorous research activity, 
particularly in the domain of plastics. 

Namkum also exercised considerable influ- 
ence on his character and made him more 
thoughtful, less impetuous and even more 
lovable if that could be possible. The people 
of Ranchi idolised him and he was always 
sure of a warm welcome wherever he went. 

Last year he was prevailed upon by the Gov- 
ernment of Bihar tP accept the post of Director 
of Industries. Big schemes of post-war re- 
construction, for framing some of which Sen 
was personally responsible, were in the offing 
and although the strain of the past few years 
was beginning to tell on his health, he con- 
sidered it his duty to shoulder the heavy 
burden. His new duties combined a large 
volume of routine office- work with fre- 
quent tours, and his friends soon perceived 
alarming signs of rapid deterioration of his 
health. In October last when Sen was in 
Calcutta on a short visit, all his friends advised 
him to apply for leave and take some rest 
but this he left unheeded. On the 7th of 
December he came to Calcutta to solemnise 
the marriage of his ‘^'son but soon after his 
arrival, ho had a seribii.s breakdown. He had 
to take to his bed immediately but the best 
efiorts of his friends and relatives were of 
no avail. He died on the 3rd of June 1945. 

The death of Hemendrakumar Sen has left 
a void in the scientific life of India, which it 
will be difficult to (ill. He was one of the 
Foundation Members of the Indian Chemical 
Society, of which he was elected Pre.^ident in 
1940. He founded the Indian Institute of 


Chemistry and was its President on two occa- 
sions. He was also one of the Foundation 
Members of the National Institute oC Sciences 
of India. He served on innumerable commit- 
tees, both of tlie Government of India and the 
local Governments, and his advice was eagerly 
sought for not only by his brother scientists 
but also by businessmen and industrialists. In 
the Indian Science Congress, over the Chem- 
istry Section of which he presided in 1927, 
Sen was a very popular figure. The discus- 
sions in which he took part were always 
lively while his popular lectures always attract 
od a full house. 

Sen was by nature thoroughly democratic 
and his intimate friends included many in 
humbler walks of life. His memory will be 
long cherished as a treasure by his pupils, 
relatives and friends. 

P. C. Mitter. 
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Tumours. By Mohan Babu Naidu 
A Preliminary Note on the Plankton 4 
Bombay Harbour. By D. V. Bal 
L. B. Pradhan 

Some Important Features of the jLI/i 
History of Stenobracon deesse — A 
conid Parasite of the Sugarcane 
Juar Borers of Northern India. Il 
Shah Mashhood Alam 


ON THE DESIGN OF EXPERIMENTS 
FOR WEIGHING AND OTHER TYPES 
OF MEASUREMENTS 
Whilst the theory of the design of experi- 
ments as applied to biological investigations 
in general and agronomic investigations in 
particular has now reached an advanced stage 
of development, largely as a result of the 
work of the Fisherian and the Calcutta schools 
of statistical workers, the theory as applied to 
weighing and other types of physical measure- 
ments for getting efficient estimates of p given 
unknowns has only recently begun to be deve- 
loped. The basic principles of this theory are 
set forth in a recent paper by HoteUingi in 
which the author has called attention to the 
need for further mathematical research for 
obtaining a comprehensive . general design. I 
have been able to obtain such a design in case 
the number of weighings N is at our choice 
and have also worked out . other general 
designs for specified values of N and p. 

2. Using Hotelling’s notation, we may 
write 

E (Pa) = 2 Xiabi, 

4 = 1 

where i = 1, 2, p on the assumption that 


there is either zero bias in the scale or t li 

is known a priori, and a = 1, 2, INT , 

Xia = 1 or -* 1 according as the ath 
includes the ith object in the left 
hand pan, hi is the true unknown weigi it t 
ith object, Va the actual result of tin 
weighing and E (ya) its expectation, 
biassed scale, we may take i = 0, 1, 2 * » . 
the bias being bo and Xoa = 1. 

Assuming that yuy 2 > yN^re unco 

and have a common variance it folio vw?* . 
the theory of linear estimation as develo| 
Bose® and Rao® that the normal ect ta 
giving the best linear estimates of the b # ’j 
X' XB' =‘X'Y', 

where X is the matrix B the row ' 

[bi bg.. * -bp], Y the stochastic vector 
:3 /nL and X', B' and Y' denoteas 
transpose of X, B and Y respectively. 

Let C = [cij] denote the reciprocal 
matrix X'X so that the variance of 
linear estimate of bi is c a- Then thicj* 

variance of the p unknowns for a dc*» 
given by 
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If the main object of the experiment is -the 
estimation of the unknowns wi:h the least 
variance, the most efficient design (for a 
specified value of N) would be the one for 

2 

which the minimum minimorum of ^ is attain- 
ed for all the p unknowns. The quantity 

may, therefore, be defined as the 

N CK 

i - 1 

eijicicncy of a given design for providing the 
estimates of the p unknowns. I have used this 
quantity • for judging the precision of the 
designs I have obtained. 

3. By utilizing the properties of a 2-sided 
m-fold completely orthogonalized Hyper- 
Graeco-Latin hyper-cube of the first order 
introduced earlier/ I have constructed a com- 
. pletely orthogonalized design for N =2'^^ p <2”‘ 
(zero bias) or p < 2”‘ — 1 (non-zero bias), m 
being any positive integer, by which each un- 
known is estimated with the minimum variance 

cr^ 

and thus its efficiency is 100 per cent. 

For N— 2'" + l, p 2"* (zero bias) or p 2^^— 1 
(non-zero bias), m being any positive integer, 
I have obtained two types of designs. The 
efficiency of the first design for which 

TN 1 


X'X - 


1 N 1 .... 1 
1 1 N.... 1 


1 1 1 ...■ N 

the order of the matrix being p x p if there is 
zero bias, or (p I- 1) x (pH-1) if there is bias, 
comes out to be 

- n — 1 

1 . fQj, 2 .ero bias, 


or 


1 


N (N H- p - 2) 
P 


for non-zero bias. 


N (N H- p - 1) 

It is surmised that this is probably the most 
efficient design available for these values of N 
and p. For the second design, the efficiency is 

fQj- zero bias, or - .for non-zero 

ForN=s2"^ |.r,p<2'" (zero bias) or p< 
2"' - 1 .(non-zero bias), r being any positive 
integer < 2’^' and m any positive integer, I have 
worked out two designs, which are exact 
analogues of the two designs just discussed. 
For the first design of this type, the efficiency 
is 

(p *• 1 )t^ 

1 ~ v—^Tr-^T— 7-^ ^c—1 for zero bias, and 


N fN -I- (p 

pr“ 


2)rl 


N [N + (p - Dr] 


for non-zero bias. 


For the second design of this type, the effici- 
ency comes to be _ f ' there is zero bias, 
N — r 

and — if bias is present. 

Finally, when N is at our choice, we can 
always obtain a completely orthogonalized 
design by taking N equal to a sufficiently 
large power of 2. 


A short paper giving details of these results 
has been sent to Prof. Harold Hotelling and is 
likely to be published in the Annals of Mathe- 
matical Statistics. 

Dept, of Agriculture, U.P., 

Lucknow, K. Kishen. 

May 31, 1945. 


1. Harold Hotelling, “ Some Improvements in 
Weighing and other Experimental Techniques,” 
Annals of Alat/ierjiati cal Statistics, 1944, 15, ?97-30C>. 2. 
Bose, R. C., The fundamental theorem of linear 
estimation,” Procccdiitii-s of the Thirty ’first Indian Sci- 
ence Co7tjyress, 194:4:, Part 3. 3. Radhakrishna Rao, C , 

“On Linear Estimation and Testing of Hypothesi.s,” 
Current Science, 1944, 13, 154-155. 4. Ki.shen, K., 
” On I.,atin and Hyper-Grrcco-Latin Cubes and Hyper- 
cubes, ’ Cterrent Science, 1942, 11, 98-99. 


D.C.-AX. VIBRO CONVERTER (50 C.P.S.) 

A VIBRO converter unit has been designed and 
developed at the Department of Electrical 
Technology of the Indian Institute of Science, 
Bangalore, during 1944-45 oh new lines and 
using indigenous materials. It converts 110/ 
220 volts D.C. (mains supply) to 110/220 volts 
A.C. of square topped wave, form (funda- 
mental frequency of 50 cycles/sec.). Many 
difficult problems like the selection of proper 
contact material, the determination of the 
suitable make to break time ratio, the suppres- 
sion of high voltage surge in the transformer 
secondary, etc., have been solved to make 
the design successful. The efhciency,. of the 
machine increases with the increase .of load 
from 50 to 75 per cent., and the vibro converter 
is capable of supplying current up to 2 amps, 
with a voltage regulation of 3 to 4 per cent. 
Full details of the machine will be published 
elsewhere. 

Research Assistant, 

Dept, of Electrical Technology, 

Indian Institute of Science, 

Bangalore, R. N. Dewan. 

August 6, 1945. 


MAGNETIC ANISOTROPY OF IODINE 
CRYSTAL 

Information regarding the magnetic aniso- 
tropy of crystals of non metallic elements is 
scanty. In ’ the case of metals, studies of the 
magnetic properties of crystals have been pos- 
sible since large cylindrical crystals can be 
grown by the method of s]ow cooling. But 
with non metallic elements such ' methods are 
not applicable. Other lines of approach have 
to be considered. 

One such method is the critical torsion 
method developed by Krishnan.'' SmalT crys- 
tals can be employed and using fine quartz 
fibres, the magnetic anisotropy of any crystal 
can be accurately determined. . Krishnan’s 
method has been found to be successful in the 
case of elements as evidenced by the work ’ of 
John- and Rao.'^ 

In the case of iodine, Krishnan’s method is 
ideal. Resublimed iodine crystals, having 
masses of about 100 mg., were employed- 
Test experiments proved that the specimen of 
iodine was free from any ferromagnetic im- 
purity* Investigations on critical torsion were 
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made at field strengths of 8,000 oersteds. Fine 
quartz fibres were used, their torsion constants 
being determined by separate oscillation ex- 
periments. 

Iodine crystallizes in the orthorhombic sys- 
tem.4 Molecules of lo have their axes on the 
ac plane, these axes making angles of + 0 or 
with the a-axis. The atoms in an iodine 
molecule are 2*70 A apart. Between neighbour- 
ing molecules, the separation is 3-54 A in the 
ac plane and 4*35 A in adjacent planes. 
Cleavage takes place, therefore, easily along 
the ac plane. 

With the cleavage face of an iodine crystal 
horizontal, it is easy to locate the a and c- 
axes. Investigations on five crystals gave the. 
following average values for the principal 
specific susceptibilities. 

-0-354, -0-331 and -0-366. 

Since the iodine molecules lie in the ac plane, 
the specific susceptibility normal to the axis 
of the molecule becomes Witl% this simpli- 
fying assumption a calculation of the specific 
susceptibilities of the iodine molecule parall'cl 
and perpendicular to the axis, gives Xn — 0-389 
'and = — 0-331. The corresponding gram 

• molecular susceptibilities are 98-74 and 84-03 
respectively. The angle <P works to 51°. The 
axes of the iodine molecules in the crystal arc 
thus found to be inclined to the a-axis of the 
crystal at angles of 4*51° or — 51°. The 
available X-ray data do not appear to bo 
specific on this issue. 

Department of Physics, 

Central College,’, 

Bangalore, S. Ramachandra Rao. 

July 10, 1945. H. S. Venkataramiah. 


1. Trans. Poy.Soc., 1935, A 234, 266. 2. 

Krist.^ 1939, 101? 337. 3. Jour. Mysore l/nw.y 1945, 5, 
69. 4. Wyckoff, The Structure of Molecules^ 1931, p; 210. 
* The susceptibility values are given In 10'® unit. 


‘KYANOPHYLITE*— A NEW MINERAL 
OF THE HYDROUS ALUMINIUM 
SILICATE GROUP, DERIVED FROM 
KYANITE, FROM MAVINHALLI, 
MYSORE 

About a mile and a half W.S.W. of Mavinhalli, 
in the ground consisting of the composite 
series of kyanite graphite schists, talc biotite 
schists, sillimahite quartz schists and other 
types of granulitic rocks, are found some loose 
bits and small lumps of an apple-green min- 
eral which looks like .some variety of talc or 
chlorites. It is,' however, much harder than 
any of these minerals, and contains a large 
percentage of alumina and . practically no mag- 
nesia at all. On chemical analysis, one of the 
specimens gave the following percentages: — 
SiO2-45-20; AlaOa-U -04 ; CaO-3-72; MgO-0-0; 

K2CM)*73; Na20-3*84; Loss on ignition (mostly 
H20)~6-00. 

The data show that it is essentially a hydrous 
aluminium silicate. 

In thin, sections the mineral forms feather- 
like aggregates, Snd shows fairly low refrac- 
tion (about 1*58 to 1*60) and low birefrin- 
gence,--^the interference tints being low greys 
and hardly rising above yellow and red of the 
first ord6r. Ifi its physical and optical proper- 
ties it does not correspond to any of the 
J^pqwn varieties of the group of hydrous 


aluminium silicate minerals. Thi* mineral 
forms a new type possessing its own indivi- 
dual characters, and will be do.scribod in detail 
in the next volume (XlilH) of the Records of 
the Mysore Geological Department. 

Mysore Geological Dept., 

Bangalore, B. Rama Rao. 

May 23, 1.945. 


MIXTURES OF TETRYL AND T.N.T. 

Accordin'g to Giua,> and Taylor and Rinken- 
bach,- tctryl (trinitrophenylmethylnitr amine) 
and T.N.T. form a compound which melts at 
67-6" C. and which contains the letryl and 
the T.N.T. in the molecular proportion 1 :2 
respectively. Their conclusion is ba.sed on the 
presence of a very fiat maximum in the melt- 
ing-point diagram for tetryl/T.N.T. mixtures 
at a point which corresponds to the above 
proportions and melting-point. Efremov and 
Tikhomirova, using a similar technique, re- 
ported that they could find no evidence for 
the existence of a compound. 

A.S an alternative method of inve.stigation 
we have determined the molecular weight of 
the alleged compound by measuring tlic depres- 
sion of the freezing-point produced when it 
is dissolved in benzene. With three separate 
.samples, prepared by melting the t(‘tryl (m.p. 
129-1° C.) and T.N.T. (m.p. BO-3" C.) together, 
figures of 233, 232 and 233 were obtained tak- 
ing 51-2° C. as the molecular dt^pression for 
benzene. These. . figures are. approximately, 
what would be cxpccU*d from a mixture. 
The compound would have a moU'culnr weiglvt 
of 741. 

Xn addition, it is possible to .s('pnrate the 
tetryl and the T.N.T. by treatment with carbon 
tetrachloride at 0° C.‘^ 

Clearly, then, tctryl and T.N.T. in the mole- 
cular ratio 1 : 2 do not behave a.s a compound 
in solution at about 0-5" C. 

Wc wish to thank the Director of Arma- 
ments for permission to publish this observa- 
tion. 

Inspectorate of Military M. D, Owen. 

Explosives, Kirkee, J. Verchkhk. 

May 24, 1945. 


1, Gina, Cass, CMm. Ttai., 1015. 45.2,32. 2. 'faylor 
and Rinken)>ach, /nd. and ('/tem.. 1923.15, 73. 

3. ICfremov and Tikhomirova, Ann. htsf. Ami, /Jtys. 

1920, 3„ 209—301. 4. Allc!a''N Pentmerna/ (irra" 

nic Analysis, 3, 637. 


A CHEMICAL METHOD FOR THE 
ESTIMATION OF ALKALOIDS 

argemone oil and 

ITS APPLICATION TO A MIXTURE OF 
ARGEMONE AND MUSTARD OILS 


On account orf its supposed role in causing 
epidemic dropsy argemone oil has received 
considerable attention in recent years. The 
theory is that when argemone oil is pre.sent in 
mustard oil as ^adulterant the ingc.stion of 
such mustard oil would produce epidemic 
dropsy in man. Lai et aU were not able to 
substantiate this theory by isolating any toxic 
substance from this oil. The present authors* 
have, however, been able to isolate at least 
two toxic factors of alkaloidal nature from 
argemone oil. Whether they are responsible 
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for the development of symptoms of epidemic 
dropsy in man is a question that can only be 
settled by further work. The possibility, how- 
ever, of the presence of toxic substances in 
edible mustard oil i^ dangerous from the stand- 
point of public health and as such attempts 
should be made to determine as accurately as 
possible the amount of argemone oil in an 
adulterated mustard oil sample. 

The quantitative nitric acid method proposed 
by Lai et al.^ for this purpose is not reliable 


quantity of acetone, ether and saturated 
etherial solution of picric acid are added. 
The flasks containing the mixture are kept 
aside for about forty-eight hours prefer- 
ably in a refrigerator. After this, the crys- 
talline picrate precipitate is transferred 
quantitatively into a weighed sintered glass 
crucible and then thoroughly washed with 
petroleum ether and ether (saturated with 
picrate) to remove oil and excess of picric 
acid. The crucible is then dried in a steam 



Picrate crystals from argemone oil (Magnified) 


for various reasons, e.g., (‘i) the test is not oven and weighed to constant weight. From 
specific — ^the colour being given by a number this the amount of picrate formed from a 
of substances, (ii) the supposition that known volume of oil can be found out. Taking 
in the case of argemone oil the develop- a particular sample of argemone oil, 1-0 c.c. 

ment of colour is due to a single ‘reacting was equivalent to 10-1, 10-0, 10-1, 10*2 mgms. 

substance’ is no longer tenable and (in) the of picrate. Considering the difficulties associat- 

equivalent amount of ‘reacting substance’ per ed with the isolation of substances directly 

c.c. of argemone oil as calculated from extinc- from oil no better agreement between the ob- 
tion coefficient data of Lai varies between served values could be expected. Estimations 
2-3 mgm. and this amount in its turn looks can be carried out accurately with even 
quite small in the light of Qur experience. 0-5 c.c. of argemone oil. 

Sarkar^ developed a sensitive chemical test The method with practically the same degree 
for the detection of argemone oil in adulterated . of accuracy is applicable to a mixture of 
mustard oil samples^ the criterion of the posi- argemone and mustard oils. Good results 
tive test being the /.appearance of beautiful have been obtained even when the percentage 
orange-red fibrous crystals. .This substance has of argemone oil was very low — only 5 per cent, 
since been purified and has been .found to be There is a point to be noted in this connec- 
the hydrochloride of a nitrogenous base — the ticn which is that in the case of oil-mixtures, 
formula being CiftHinO^NCl. As. it' was soluble a quantity equivalent to 0-5 c.c. of argemone 
in ordinary solvents it was not suitable, for oil should be taken and reagents added pro- 
quantitative work for which some* insoluble or portionately. 

sparingly soluble derivatives oil / argemone Full details will be presented elsewhere, 
alkaloids were being sought. . Our best thanks are due to Professors J. K. 

The picrate being practically insoluble in Chowdhury, f.n.i., and S. N. Bose, f.n.i., for 
petroleum ether and very slightly’ soluble in their kind interest, 
eth^ was considered to bo a suitable com- Bibcbieimcal Laboratory, 
pound for the purpose, 'ft was also possible University of Dacca,' S. N. Sarkar. 
to precipitate the picrate . in a very good May 21, 1945. Md. Bazlur Rahman. 

crystalline form '(figure) directly ‘ from the oil. ’ ^ o oa ooa o 

Conditions were developed to ensure maximum 1. Lai et al., Jnd. Joicr. Med. 1941, Z9, 839. i. 
precipitation of picrates and , -an outline of the .Sarkar and Rahman, Curr. Sa., U,2Ql. 3. Lai 
method thus developed is given ’ below. et al.. Ind. Jour. Med. 1940, 28, 163. 4. Sarkar, 

A known amount of argemone oil is taken Ann. Bioche^. Exp. Med., 1941, 1, 271. 
in small stoppered flasks to wWch ^ ^cfiqitq 
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CHEMICAL EXAMINATION OF 
ERYTHRINA INDICA (WHITE 
VARIETY) 

There are two varieties of Erythrina indica, 
the white and the red. The former bears 
white flowers and yellow seeds. The latter is 
more common and better known. P. Surya- 
prakasa Rao and others^ examined the seeds 
and bark of Erythrina indica. They did not 
mention whether they worked on the red or 
white variety. However, the author learnt 
from them that they examined the red one 
only. Hence he worked on the seeds of the 
white variety on precisely the same lines as 
the above workers. 

The seeds of the white variety gave a 
reddish fixed oil (yield 12 per cent.) on extrac- 
tion with petroleum ether and evaporation of 
the solvent from the extract. A comparative 
statement of the usual constants of the oils 
from both varieties is given below. 


1 

Oil from 
white variety 
(author) 

Oil from red 
variety (P. S. 
Rao & others) 

specific gravity 

I 0*8003 at 30" C 

* 0*8821 at :10"C 

Refractive index 

f 1*4400 at 30" C 

1*4590 at 30" C 

Saponification 

value 

185*5 

184*5 

Iodine number 

.31*84 

03*3 

Acid number 

9*5 

1*24 


Price value into international units, as recom- 
mended by Rajagopal,- the vitamin A potency 
of this oil can be expressed as 1,71,500 I.U/G, 
The oil was further analysed and the follow- 
ing characteristics were recorded: — 

Deep rtulilish 
orange 


0*9220 
1 ••tBH9 
100 *7 
144*9 
IH<4 

:102*4 


The very high iodine?" value fdr the iinsaponi- 
fxablc matter is noteworthy, bpt wa.s expected 
from its high content of the unsaturatod vita- 
min A. { 

It is further difficult to understand the object 
of such a natural concentrate Jof vitamin A in 
such small sharks. In elasmobi'anchs, perhaps, 
vitamin A may have somo physiological role, 
as yet unassigned to this putrient in human 
metabolism. , 

Thanks are due to the 'Dirccitor of Industries 
and Commerce, Madras, for permission to pub- 
lish this note'. j 

Technical Research Lab., . 

Government Oil Factory, 

Calicut, Ullal Sundar Kini. 

May 1, 1945. 


Spctuflc gravity 35‘’C. 

Refractive Index 
Saponification value 
Iodine value Wijs 
% un-saponifiable matter 
iodine value of the unsuponlfiahle 


in alter 



The two oils agree in all properties except 
the iodine and acid numbers. 

The alcohol extract of the oil-free seeds 
gave a white crystalline alkaloid nitrate. Ana- 
lysis and study of its properties showed that 
it was same as hypaphorine nitrate isolated 
from the red seeds. The two varieties of Ery" 
thrina indica, therefore, contain the same 
alkaloid, namely, hypaphorine. 

Chemistry Department, 

P. R. College, 

Cocanada, J. Virabhadra Rao. 

May 7, 1945. 


1. Proceedinge of the Indian Academy of Sckuces 

1938; 179-185. 


A NATURAL CONCENTRATE OF 
VITAMIN A 

Rajgopal’ recently reported a very high 
potency of 1,90,400 I.U./G. (Carr-Price value 
3735) for a Sind shark liver oil. No oil of 
about this potency had been so far extracted 
in this Presidency. Such a very highly potent 
oil was extracted recently from livers of very 
small sharks belonging to C archarias spp. and 
measuring 1 foot to 1% feet and caught on the 
west coast. Thirty-nine pounds of these livers 
yielded 12 pounds of oil. Testing the whole 
oil in a B.D.H. pattern Lovibond Tintometer, 
a Carr-Price value of 3176 was obtained. 
Using the factor 54 for conversion of Carr- 


1. Rajagopal, K., Curr. Sri., 1942, 11 , 52. 2. — , 

Ind. J. Med, Rp., 1941, 29, 575. 


LOBELIA mCOTIANAEFOLXA HEYNE 
AS SUBSTITUTE FOR 
LOBELIA INFLAT A LINN., B.P. 

In connection with the preptiration of an 
Tndian Pharmacopenial List’ which is expected 
to serve as a Supplement to the British Phar- 
macopoea in India, work has been undertaken 
at the Biochemical Standardisation Laboratory 
of the Government of India to asses.s critically 
the ‘replacement’ value and pos.sibilities of a 
number of likely Indian substitutes of wtfil- 
known pharmacopceial drugs. The note given 
here represents investigations on L. nicofiana*- 
foUa Heyne as a possible substitute for 
L. inflata of the B.P., a drug fairly extensively 
used in asthma and similar conditions. 

Datta and BaP have already reported cm 
the pharmacognistic characters of L. nicotiance- 
foha and have shown its close resemblance 
in this respect to L. inflata, the oflicial drug. 
Extensive chemical and clinical trials were 
however, called for before adopting the Indian 
Lobelia as a true, efficient and harmless substi- 
tute for the pharmacopceial drug. The chem- 
ical investigations carried out in this direction 
are given below in tabular form. The method 
of Lynn and Evers^ was employed, for the 
estimation of lobeline. 
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No. 

I Species of Lobelia 

\ 

Source | 

Coll, time 

Parts used 

Tot.alk. as 
Lobeline 

Acid'insol. 

ash 

1 

L . nicotiancefolia 

1 

(a) Poona area 

(5) Do. 

Oct. -Nov. 

Do. 

Stems & flowering 
tops I 

Do. 1 

1-18 % 

1-16 % 

0-23 % 

0-21 % 

2 


(^) Tellichery 
Madras 

Sept. 

Flowering tops 

1-04 % 

1-3 % 

3 

- 

(b) Madras 

June-July (during 
rainsj 

Aerial parts with 
flowering tops 

0-32 % 

0-26 % 

4 


, Not known (reed. 

1 through Herbal 
' Herald & Co., Ltd.) 

Not known 

Do. 

0-168% 

0-3 % 

i 

5 

L. nicnt. (?) (possi- 
bly F. thapsus). 

Not known (reed, 
through a Cal. firm. 

Rainy season 

Leaves chiefly 

0-105% 

0-26 % 

6 

L. nicot. (?) (identi- 
fied as V. thaps7is) 

South India (reed, 
through Sepulchre 
& Co., Cal.) 

Not knowm 

Leaves & a few 
slender twigs 

0-117% 

0-20 % 

7 

L, mflata (official 
species) 

New York, U.S.A. 

Not known 

Stems, flowering 
tops, leaf powder 

0-32 % 

2-38 % 

1 


The table shows conclusively that Indian 
lobelia, provided it is collected during October- 
Novembei* from suitable areas, is a better sub- 
stitute than the official B.P. or XJ.S.P. drug. 
In a good sample (No. la, lb), the lobeline 
content, which is acknowledged to be the 
chief active ingredient of the drug, is almost 
four times as high (1-18 per cent.) as an 
authentic official sample of L. inflata ob- 
tained from New York through the courtsey 
of Mr. S. N. Bal, Officer-in-charge of the 
Industrial Section of .the Indian Museum. 
Samples collected during the rainy season are 
poorer in alkaloidal content but the lobeline 
content is still on a par with (0*32 per cent.) 
the average alkaloidal content of L. inflata. In 
certain samples, the lobeline content was found 
to be as low as 0*117 per cent. Doubt was, 
therefore, expressed as to whether this sample 
represented- true L. nicotiancefolia. Pharmacog- 
nostic examination by Indian Museum, Botani- 
cal Survey of India, revealed that this sample 
was from V. thapsus, a common adulterant of 
true lobelia. 

From the different parts of ithe plants 
(flowering tops, stems, leaves, whole plants, 
etc.), forwarded to the Laboratory for exam- 
ination, it appeared that the collectors have 
hardly any idea as to the part or parts of the 
plant to be used for pharmaceutical and medi- 
cinal purposes. The B.P. 1932 recommends 
the use of ‘dried aerial parts which should not 
consist of more than 60 per cent, stems’. From 
differential assay of the various aerial parts of 
the plant, the following average results were 
obtained on duplicate analyses of two speci- 
mens : ; ' 

(1) Leaves only — 0*64 per cent, lobeline. 

(2) Stems only (thin hollow stems, 1-3 cm, 

diameter) — 0*43 per cent, lobeline. 

(3) Thick bottom stems — 0*21 per cent. 

lobeline. 

(4) Flowering tops only — 1*41 per cent. 

lobeline. 

A good sample of Indian lobelia, therefore, 
should contain chiefly flowering tops and 
slender top stems and leaves. The thick por- 
tion of the stems near the ground (though it 


is included within the description of ‘aerial 
parts’) should be discarded. 

For clinical trial, an ethereal tincture was 
prepared from L. nicotiancefolia in the same 
way as prescribed in the B.P. 1932. By admix- 
ture in suitable proportions of Lobelia having 
higher or lower alkaloidal content or by the 
addition of exhausted Lobelia, the tincture was 
adjusted to a lobeline content of 0*3 per cent., 
niore or less the same lobeline content as was 
obtained from the New York sample of L. in- 
fiata. This tincture was freely used in 5-15 
minim, dosage in simple asthma mixture con- 
taining Potassium Iodide and Tincture Bella- 
donna and was found to be quite efficacious and 
without any untoward effects. A mixture with 
only Tinct. Lobelia Etheris (from Indian Lobe- 
lia) was also used, but this did not prove as 
effective. This is only to be expected as 
Tinct. Lobelia acts best as an anti-spasmodic 
in a synergistic combination with other para- 
sympathetic depressants of the bronchial mus- 
culatoe. 

We are, therefore, in a position to recom- 
mend the extended use of L. nicotiancefolia in 
place of L. inflata, wherever this drug is indi- 
cated. L. nicotiancefolia should preferably be 
collected in winter months (October-Novem- 
ber) and its thin top stems, leaves and flower- 
ing tops should be used as the crude material 
from which tinctures should be prepared. 
The liquid preparation . should be adjusted to 
have a lobeline content of 0*3 per cent., and 
may then be administered in the same dosage 
as recommended for the ‘official’ drug in the 
B.P., 1932. 

Biochemical Standardisation Lab., 

Government of India, 

110, Chittaranjan Avenue, B. Mukerji. 

Calcutta, S, K. Ghosh. 

May 25, 1945. 


1. Datta and Bal, Science <5r» Culture, 1944-45, 10 , 260, 
2. Lynn and Evers, Analyst, 1939, 64 , 381. 3. B. P.. 
1932, Constable & Co.,. London, 275. 
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CONCENTRATION OF RUBBER LATEX 
BY CREAMING 

The concentration of rubber latex by_ creaming; 
was first noticed by TraubeJ-' Since then 
creaming has been used on a large scale in 
the preparation of latex concentrates. 1 he 
creaming agents generally used art' gums, 
pectins, gelatin, alginates and other similar 
hydrophilic colloids. 

While working on the concentration ol ruh- 
ber latex the author has found that tlu* .setsis 
of Adena 7 ithera paiw-nina (Coral Wood) pro- 
vide a new source of creaming agent for rub- 
ber latex. Coral wood tree is found m tlu‘ 
Himalayas, Western Ghats and Syllu't. 

A convenient quantity of the powdiu'ed stH'ds 
was kept soaked in five to six iimt's its wmght 
of water for about four hours. Tlu‘ acpu'ou.s 
solution was decanted olf, and the pasty ma.s.s 
mixed with seven to eight times its weight of 
water, and heated at 80“ to 00" for about four 
hours. It was then filtered, and (1 1 Irate con- 
centrated to about onc-fourth of its original 
volume. Ninety-five per cent, alcohol was 
then added in such quantities that tlu^ final 
concentration of the alcohol did not go btdow 
70 per cent. The flocculent precipitate that 
was formed was filtered, washed, dri('d and 
powdered. The yield of the maUn-ial was 
about 5 to 6 per cent, based on the dry weight 
of the seeds. For concentration of riibbtu* 
latex a 2 per cent, aqueous solution of the 
above powder was used. 

To rubber latex of 30 per cent. D.R.C.. was 
added 0-2 per cent, (based on aqueous phase) 
of the creaming agent. After thorough mix- 
ing the rubber latex was kept undisturbed, 
(breaming started in about an hour, an<l was 
complete in about 12 to 14 hours. A cream 
of 58 to 60 per cent. D.R.C. separated at the 
top. The serum was found to contain less 
than 0*5 per cent, rubber. 

This creaming agent gave the following 
reactions, usually characteristic of pectins: — 

(1) Ten c.c. of a 1 per cent. aqiu‘ous 

solution of the creaming agtmt wlam 
mixed with 1 c.c. of a 10 per e(‘nt. 
solution of thorium nitrate sc‘t to a 
firm gel in about two minutes. ^ Tlii.s 
gel-formalion was not observed in the 
presence of acetic acid.’* 

(2) Addition of calcium chloride solution to 

an aqueous solution of the creaming 
agent in presence of acetic acid result- 
ed in the precipitation of calcium 
pectate.^*'^ , . 

Further details will be published later. 

The author’s thanks are due to Sir Jnan 
Chandra Ghosh, Kt., d.sc., f.n.i., for his keen 
interest in this work. 

General .Chemistry Lab., 

Indian Institute of Science, 

Bangalore, George T. Vrrghese. 

June 28, 1945. 


1. Traxil)e, /W., 1924, 226, 440. 2. 

Ztg., 1925, 39, 4.%, 16t7. .3, Bryant, Ind. CJn'Vh 
(Anl. Ed.), 1041, 13, 103. 4., Carre and Hayne, 

Biochetn. 1922, 16, 60. 5. Nanji and Norman, ////V/,, 
ms, 22 , 590. 


FERRIC TUNGSTATE GEL 

In t‘oniinuni(‘atiou.s* from tlu‘.s(‘ lai)oratories 
lhi‘ eoiuli lions of preparation of st‘veral ferric 
.sols hav(‘ Ihh'ii doscribxxi. In this indt' the con- 
dition of formation of fts'rie tung.stalr gel has 
lH‘t‘n inv<‘.stigated. nolnu‘.s'™ (»hlaim‘d gxds of 
fi*n-ie phosphate and ehrmnii* arsonale. Ferric 
horalt‘ sols and gels wma* ohtaimsl by Prakash 
and Dhar.'* Praka.sli* oblaiiuai a gt*I of ferric 
limg.slali' for tlU' first tinu' by mixing a 15 per 
conk solution of sodium tung.s(at(‘ with M/2 
fi'rrir chloride solutiou. 

I hav(' observi‘d that in piasstaiee of gluco.se 
fi‘rrie ehloridt' di.ssolvi's a considerable amount 
of .sodium tungHtatc* to give a dei'p red posi- 
tivtdy ehargt'd sol of ferric tungsl;itt\ If this 
.sol bi' purific'd by dialysis and then {'oagulati‘d 
by idi‘etrolyt(\s it sets to tran.spanaii j(dlit‘.s with 
.slight opaU'set'nce, 

I’o 50 e.c. of f(‘rric chloridi^ soluiiorx (corres- 
ponding to B9‘B4 gin. of Fe..O,, })er litre) was 
ad(It‘d 10 c.c. of 20 [xu' c(‘nt. gluc'o.se .solution 
and 40 e.e. of 10 per (*ent. Na.»WO.,, 2H.,0 was 
.slowly run into this mixture, 'riu* mixture was 
vigorously .shakim and wa.s Hum allowed to 
dialyst' for three days, purified .sol thus 

obtained had the empirical formula 2 Fe.,0.,. 
Fe.. (WO,)., and set to itdliiss when coagulated 
with KV\ or ICSO,. 

'rhe infiuence of tlie variatit>n of th(» eon- 
ecaitration of the coagulating tdi'clrolyte on the 
time of setting of tlu‘ gtd is shown in the fol- 
Uiwing tables: — 

Taiu.k I 

Anuuint of sol taken 3 e.e.; ‘rolal \nhiine (h.r. 
Ainminl of 

N/r>0K3.S<b(e.<'.) :i 2-H 2’ 6 2* 4 2 

'l‘inn* i)f H<‘tlinf>; 

(MlniJt(‘s) 14 40 70 140 No jelly 

'rAin.F. n 

Amount <>f sol taken • 2 e.e.; V’idume 4 \ ,i\ 

Amount of N/2 Kcl (e.e.) 2 1*9 LH 1*7 

'I'inie of Settiiijj; (Minutes) 5 FI 30 No jelly 

U has been further observtsl that this sol 
itself st'ls to a tran.spanml jelly when kept in 
a Jena botlU' for about fifttxai days. 

The author expri^Hses his d<M‘p gratitude to 
Ur, Satya Praka.sh for guidance during the 
jirogresH of thi.s work. 

Chemical Re.seareh Laboratory, 

Allahabad University, H. P. Mu,sn«AN. 

June 15, 1945. 


1. Ih’akash and Mush ran, e//A///oAa/ / V/^c. 

U)43, 19, 1; Mu.shrun, .v,/,, 1945, 14, 123. 2. 

llolmtjH and Co-workers, /. ./wr/’. f «Ve*. HUH, 
40, 1014. 3. Prakash ui\d Uhai, /. /hJ. f ‘4 w, .Vt*. 

1030, 7, 307. 4. , //-PA, 1929, $, 5K7, 

ISOLATION OF SOME TOXIC 
FACTORS FROM AKGEMONE OIL 

Argemone oil ha.s been hedd to be the factor 
responsible for causing epidemic dropsy in 
man by a number of inve^stigators esptxaally 
by Lai et aV Sarkar- pointed out certain ano- 
malies of the theory and Ktressed on the fact 
that a definite solution of the problem coqld 
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only .be arrived at by isolating the active sub- 
stances both from the argemone oil and the 
toxic mustard oil and then showing that they 
were chemically identical and that they also 
possessed similar physiological properties. 

In their latest communication on the subject, 
Lai et al.^ stated that the nitrogenous bases 
they had b^en able to separate, so far, were 
not toxic to man but might produce some histo- 
logical changes in albino rats without any 
mortality however. They suggested that the 
substances they had been able to isolate form- 
ed part of an original complex toxic molecule. 
Their attempts to recombine the split products 
into this hypothetical toxic molecule did not 
materialise. 

Attempts were made, therefore, to isolate 
compounds from argemone oil in various ways 
and to see if any of them were toxic. Accord- 
ingly, a number of compounds giving tests for 
alkaloids were obtained from this oil by 
(1) saponification method of Lai etal.,-^ (2) HCl 
gas extraction method of Lal^et (3) ferric 
chloride method of Sarkar,*' (4) extraction 
with cold dilute hydrochloric acid, 1 :4, and 
(5) precipitating the nitrogenous bases as 
picrate. 

By methods (3) and (4) hydrochlorides of 
base or bases were obtained directly. Com- 
pounds obtained by the other methods were 
converted into hydrochlorides with great diffi- 
culty. 

The toxicity of these compounds were then 
tested by administering to young albino rats 
aqueous solution of various hydrochlorides 
orally in 1 mgm. daily doses. It was observed 
that hydrochlorides of compounds obtained by 
methods (1) and (2) were not much toxic but 
those obtained by methods (3) and (4) were 
definitely toxic having produced more than 
50 per cent, mortality within 30 and 44 days 
respectively. The hydrochloride obtained from 
the picrate (method 5) appeared to be the 
most toxic since there was cent, per cent, 
mortality. It was even fairly toxic in 0-5 mgm. 
dose as there was 50 per cent, mortality with- 
in 22 days. 

Further investigation showed that this 
picrate was a crude mixture from which so 
far two definite fractions could be isolated. 
One of them (Fraction I) is of light yellow 
colour and the other one (Fraction 11) was of 
red colour. 

Fraction I after several recrystallisations 
melted at 220-222° C. with decomposition. 
Toxicity determinations carried out with 
1 mgm. daily dose of the hydrochloride as 
before showed that this fraction was much 
more toxic and two out of three rats died 
within a week. The post-mortem examination 
showed that there was punctate haemorrhage 
in the liver with marked congestion, the heart 
was dilated and there was passive congestion 
in lungs and kidneys. There was also a marked 
bloating up of the intestine and stomach.^ The 
animals appeared to have developed a lii^pid 
gait before death showing paresis of hmd 
legs. In addition there was a marked dysp- 
noea and the condition of rats was very low. 

Fraction II after several recrystallisations 
meitea at about 250° C, with decomposition, 


The hydrochloride from this picrate was also 
very toxic as there was cent, per cent, mortal- 
ity within 23 days. The post-mortem exam- 
ination showed that the liver was congested 
and there were haemorrhagic patches here and 
there. The heart was dilated and in lungs 
haemorrhage was noticeable. The kidney 
showed signs of passive congestion. 

Argemone oil, therefore, contains at least 
two toxic compounds. It should be borne’ in 
mind, however, that mere isolation of two 
toxic substances does not necessarily imply 
that they are really the causative factors in 
epidemic dropsy and to settle this point satis- 
factorily other data would be necessary. 

Further work is in progress and details will 
be published elsewhere in due course. 

Our best thanks are due to Professors J. K. 
Chowdhury, f.n.i., and S. N. Bose, f.n.i., for 
their kind interest. 

Biochemical Laboratory, 

University of Dacca, S. N. Sarkar. 

May 21, 1945. Md. Bazlur Rahman. 
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2. Sarkar, Ann. Exp. Med., 1941, 1, 59, 203. 

3. 1.^1 et al., I7td. Jo 2 cr. Med. Res., 1941, 29, 839. 4. 
— , End.. 1941, 29, 361. 5. Sarkar, A?tn. Biochein. Exp. 
Med., 1941.1, 271. 


CUPRIC PENTAMMINO-SULPHATE 

The deep blue liquid obtained by dissolving 
copper sulphate in a solution of ammonium 
hydroxide has been studied by numerous 
workers. C. Immerwahr^ suggested that in the 
solution Cu" ions are replaced by more com- 
plex cupric-amino ions. A. Reychler,^ D. P. 
Konowaloff,-^ W. Gaus,-^ and J. Locke and 
J. Forsall,'"'' by freezing point, absorption and 
vapour pressure measurements respectively 
found the compound formed to be Cu(NHft)^- 
SOs. H. M. Dawson .and J. Me Crae,^^ D. W. 
Horn,'^ A. A. Blanchard,*^ P. Job,^^ S. Glass- 
tone and others have all found the same 
formula by various means. S. S. Bhatnagar, 
D. N. Goyle and M. Prasad,ii however, ascribe 
the blue colour of the solution to colloidal 
copper hydroxide. In a recent communica- 
tion^- we have reported the existence of bi-, 
tetra-, penta- and hexa-amino compounds in 
the solution. 

A blue amino compound was isolated by 
adding alcohol to the blue solution of ammo- 
niacal copper sulphate. This compound was 
filtered, washed with alcohol and decomposed 
by adding a solution of caustic soda when 
black copper oxide precipitated out and was 
estimated. The ammonia evolved was absorb- 
ed in a standard sulphuric acid solution and 
was then estimated. As a result of the analy- 
sis the amounts of both copper and ammonia 
were known and the Cu :NH<i ratio was found 
to be 1:5. The compound thus isolated, which 
was so far called to be the tetramino com- 
pound, was now found definitely to the cupric 
pentamino sulphate. 

Detailed procedure and results of the rqethocj 
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will be described in a subsequent communi- 
cation. 

Chemical Laboratory, 

The University, Arun K. Dey. 

Allahabad, A. K. Bhattacharya. 

A'prxl 14, 1945. 
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JUTE FABRIC-SHELLAC LAMINATES 

I WAS most interested to read the extracts 
from an address delivered by Sir- S. S. Bhat- 
nagar at the Central India Centre of the 
Institute of Engineers (India), as given in the 
issue of Current Science for May 1945. That 
scientific achievements born of war necessity 
have been literally prodigious is. no under- 
statement and numerous examples have been 
given in Sir Shanti’s address. There is little 
doubt also that many, if not most, of these 
achievements will be turned to good use for 
the benefit of the community in the post-war 
years. Much has been written of India’s contri- 
bution to the war effort, but possibly much 
more still remains to be written as and when 
facts can be made known, although in all 
probability those most closely associated with 
new developments will remain true to tradi- 
tion and prefer to remain anonymous. 

Mention has been made in the address of 
unburstable containers and jettison tanks; also 
of fabric laminates for use in the fabrication 
of car bodies and made ‘from jute or canvas 
cloth in combination with plastics. Since these 
are manufactures of which considerable prac- 
tical and production experience already exists, 
I would like to take this opportunity, through 
your columns, of making reference to a jute 
fabric-shellac laminate which has been in 
full-scale production for nearly three years 
and has not only done service for the uses 
mentioned, but even greater service for 
many other uses of importance to the war 
effort. This fabric laminate is a 100 per 
cent. Indian indigenous -product, is manufactur- 
ed by a novel process, essentially simple in 
principle, and uses in its manufacture the 
natural resin shellac, or modifications thereof. 
Detailed production figures cannot be given for 
certain reasons but it can definitely be stated 
that the product has created during its rela- 
tively short existence a very large additional 
outlet for both jute fabric and shellac. A 
measure of publicity will be given in due 
course but a brief history of its development 
may be of interest. 

The product to which I refer is termed 


“JUTLAC” and was developed at the express 
request of one of the large oil companies 
in India and also to assist the tea indus- 
try. In the case of the ^ former to pro- 
duce substitute grease containers in place of 
black sheet metal, and in the case of the 
latter, to provide a robust and reliable substi- 
tute for imported plywood. These approaches 
were made to the Research Institute of the 
Indian Jute Mills Association towards the end 
of 1941, when circumstances and conditions 
were approaching their very worst, and they 
were made as something ^ of a last resort some 
considerable time after similar approaches had 
been made to official Research Institutes and 
Institutions in India. It was emphasised that 
more than samples must be produced that the 
raw materials required shiould be readily avail- 
able in India, and that production had to be 
obtained in the shortest possible time. The ob- 
vious choice for raw materials wore jute fabric 
and shellac, both of which v/ere readily avail- 
able, and in sufficient quantity. As a result, the 
I.J.M.A. Research Institute in its turn made 
an approach to a well-known Calcutta firm of 
shellac manufacturers who had been similarly 
approached to provide other substitutes by 
the Directorate-General, Munitions Produc- 
tion. By combining resources and technical 
skill it was possible not only to evolve a prac- 
tical method of manufacture, which could be 
done on relatively simple plant, but such plant 
was constructed in the workshops of the firm 
concerned and subsequently in those of special- 
ly selected Calcutta jute mills. There was no 
question that when Calcutta eventually be- 
came a danger zone, production would have to 
be abandoned, and such was fully maintained 
throughout this somewhat difficult period. 

The production of fabric laminates under 
normal conditions is well established practice 
and in the main consists of bonding resin- 
impregnated fabrics under heat and pressure 
in hydraulic presses. Such methods could not 
be put into practice in India to give oven 
reasonable production, because, firstly, indus- 
trial presses of the type required were either 
not available, or only available in negligible 
numbers, and in any case the production of the 
latter would most probably have been taken 
up in other directions. Secondly, spirit sol- 
vents or other vehicles are generally used for 
dissolving the resin and the supply of sufficient 
industrial spirit, then on very short .supply, 
was not available for release. Had spirit been 
available in sufficient quantity, solvent re- 
covery units would have been required to 
make the process even reasonably economic, 
and finally, the capital cost of installation of 
hydraulic presses with all the accessory equip- 
ment required would have been enormous if 
the production required- was to be obtained. 
Each and all of these difficulties which blocked 
large-scale production of fabric laminates, 
with circumstances as they were, do not exist 
in the processes for “Jutlac” manufacture and 
the resulting product is characterised by its 
toughness and flexibility. 

Many millions of square feet of this product 
have been produced and it is fitting to record 
that the first machine was built and in pro- 
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duction early in 1942, only a matter of months 
after the original approaches to produce a 
black sheet metal and plywood substitute were 
made. 

As regards the uses to which the product 
has been put, only a few need be mentioned 
as examples. Hundreds of thousands' of grease 
drums have been made and many hundreds of 
thousands of tea-chests. Some three-quarters 
of a million ‘‘Jutlac” liners for supply-dropping 
equipment have been produced and hundreds 
of thousands of square feet supplied and used 
in the fabrication of military vehicles. As 
regards jettison petrol tanks for aircraft, 
several hundred were fabricated which passed 
all tests satisfactorily; these tanks were chiefly 
of 45 gallon capacity but also larger tanks of 
90 gallon capacity were made. Plans were ready 
to expand production of these tanks but such 
did not have to come into operation because of 
a fortuitous change in the situation. “Jutlac*’ 
has been used by the British Military and Air 
Force Services and by the U.S.A.A.F.; it has 
been used by the tea industry, the oil industry 
and by other large industries. It has been 
used in building construction, for panelling, 
for racking and for boxes. It also makes 
serviceable suitcases. Moreover, it has been 
successfully used, and complaints from the 
users have been practically nil, perhaps a fit- 
ting tribute after three years’ experience in 
usage for so many different purposes. As al- 
ready stated the material is 100 per cent, an 
Indian indigenous product, evolved, developed 
and put into production during a very difficult 
period. A large-scale research and develop- 
ment plan is in course of projection, which 
will open out possibilities for the establish- 
ment of a new industry entirely indigenous to 
India. 

Research Institute, 

Indian Jute Mills Association, 

Calcutta, W. G. Macmillan- 

June 6, 1945. 


DETERMINATION OF TOTAL SOLIDS 
IN MILK 

During our experience of examination of milk 
for the prevention of adulteration under the 
Bombay Prevention of Adulteration Act, it has 
been found that the Total Solids of milk, when 
calculated by means of Richmond formula, is 
generally in excess than that determined by 
direct gravimetric method. Moreover, when 
the milk is adulterated either by abstraction of 
fat, watering, or both, this discrepancy be- 
tween the two methods is found to be high 
(see table). 

This is so, because the specific gravity of 
milk is raised by the abstraction of fat and 
lowered by the addition of water. Hence, by 
partial skimming and watering, an adulterated 
sample may possess the same specific gravity 
as that of genuine milk. In such a case, the 
Total Solids calculated by Richmond formula 
will be found higher than the actual present 
in milk, inasmuch as it will not take into 
account th^* adulteration of water, as the speci- 
fic gravity will be that of genuine milk, even 


though abstraction of fat will be accounted 
for. For such cases, no formula,* either for 
buffalo or cow milk will satisfactorily wrork. 
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Cu 

CO *5; 

Fat % 

Total Soli 
%, by 
Richmon 

formula 

Total Sol] 
%, by gra 
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method 

Excess. B 

formula 

1 

1-027 

3-4 

10-9 


8-6 


2-3 

2 

1-023 

2-8 

9-2 


7-0 


2-2 


1-033 

3-8 

12-9 


9-9 


3-0 

4 

1-025 

3-0 

10-0 


8-2 


1 -8 

5 

1-023 

2-6 

9-0 


5-8 


3-2 

6 

1-023 

2-8 

9-2 


7-3 


1 -9 

7 

1-036 

6-8 

16-3 


15-0 


1-3 

8 

1-037 

5-4 

15-9 


12-6 


3-3 

9 

1-029 

4-8 

13-1 


10-6 


2-5 

10 

1-033 

6-6 

15-1 


12-2 


2-9 

11 

1-034 

5-1 

14-7 


10-9 


3-8 

12 

1-029 

4-4 

12-6 


10-0 


2-6 

13 

1-026 

4-2 

11-6 


9-1 


2-6 

14 

1-042 

6-0 

17-8 


14-2 


3-6 

15 

1-042 

6-8 

18-8 


15-2 


3-6 

16 

1-027 

2-3 

9-6 


8-1 


1 -5 

1 


because specific gravity of milk varies directly 
as abstraction of fat and inversely as addition 
of water. Whether, therefore, the specific 
gravity is normal or otherwise, it is necessary 
to determine the fat and total solids by gravi- 
metric method. 

In this Province Total Solids in milk are 

calculated on the Richmond formula, in some 
of the Public Health Laboratories, while in 
others, by the direct gravimetric method. In 
view of this, when milk samples under Bombay 
Prevention of Adulteration Act are sent for 
analysis from one part of the Province to 

another, the results are found to be different. 

Due to this, the accused is given benefit of 
doubt and acquitted. Hence uniformity of 
standards as well as methods of analysis and 
calculation should be laid down by the Central 
Advisory Board for Food Adulteration, G-ov- 
ernment of India, for milk and its products. 

Public Health Laboratory, 

Borough Municipality, C. M. Desai. 

Surat, A. H. Patel. 

June 26, 1945. 


TAMApRIND seed '‘PECTIN’’ 

Nanji et aV pointed out in a recent issue of 
this Journal that the “pectin” prepared from 
tamarind seed according to the method of 
Krishna and Ghose- is “not a pectin as ordi- 
narily understood” as it fails to give some of 
the characteristic pectin reactions and as it 
contains nitrogenous material. We had occa- 
sion to deal with this substance in the course 
of a systematic investigation on pectins from 
Indian plant materials completed in this labo- 
ratory some time ago and, after examining it 
in some detail, reached the conclusion that it 
was not a pectin. The investigation was under- 
taken mainly with the object of discovering a 
source of galacturonic acid required for the 
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technical synthesis of vitamin C. Tamarind 
seed was the first raw material to be examin- 
ed as it was stated to contain 60 per cent of 
pectin and was available m quantity. 
substance prepared according the diiections 
given by Krishna and Ghose- failed to yicW 
on acid hydrolysis any ’ appreciable Quantity 
of galacturonic acid. When analysed foi the 
calcium pectate number by the quantitative 
method of Carree and Haynes,;^ tamarind seed 
meal gave a zero value indicating the ab- 
sence of pectin. For further 
material prepared as above was hydrolys 
ed with acid. Hydrolysis with 3 per cent, 
sulphuric acid for eight hours gave the maxi- 
mum yield of reducing sugar, uiz 83 pei 
cent, of the weight of substance taken In 
this hydrolysate the only sugars that could be 
identified were l-arabinose and d-glucose. The 
following quantitative estimations were earned 
out on the preparation: methoxyl (i^Jic^o- 

Zeisel), uronic acid by determination of the 
carbondioxide evolved on decarboxylation 
(Dickson, Otterson and Link),-* pentose from 
the amount of furfur aldehyde formed on hydro- 
lysis with 12 per cent, hydrochloric acid 
(Doree).^‘ From these analyses the substance 
was found to contain methoxyl 1*08 per cent., 
uronic acid residues 12-59 per cent., araban 
33-22 per cent., glucosan 53-11 per cent. 
Krober’s-"’ tables were used for calculating the 
pentosan content; the correction for the fur- 
furaldehyde derived from uronic acid was 
based upon Norris and Resch.<» 

It is obvious from these results that the 
substance is not a pectin although it shares 
with pectin the useful physical property of 
forming sugar-acid-jellies. Pectin is now 
known to be a macro-molecule consisting es- 
sentially of a chain of galacturonic acid resi- 
dues in glucosidic union with each other, some 
of the galacturonic acid units being in the 
form of the methyl ester (cf. Morrell, Bauer 
and Link;7 Schneider et. There is at 

present insufficient evidence to conclude whe- 
ther the arabinose and galactose usually ob- 
tained from pectin preparations are in true 
chemical combination with the galacturonic 
acid or only arise from associated galactants 
and arabans which are not removed in the 
course of preparation. For the uronic acid 
content, values as high as 96 %« has been claim- 
ed for specially purified pectins. Ordinary 
commercial preparations usually contain about 
68%i*- uronic acid. The corresponding metho- 
xyl values are and 6%**- respectively. 

The low methoxyl and uronic acid content 
of the tamarind seed preparation as well as 
the nature of the sugars derived from it pre- 
clude the possibility of it being classed with 
the pectins. It has greater similarity in 
chemical composition to the mucilages isolated 
from certain seeds (cf. mucilages from Psyl- 
lium, rib grass seed,*-* Indian wheat*'*) which 
contain in general pentose and hexose sugars 
in combination with only a small proportion of 
uronic acid. 

M. Damod-aran. 

P, N. Rangachari. 
University Biochemical Laboratory, 

Madras, 

July 12, 1945, 


1 Nanji rf. ai., ('/trr.^Sr/., 1945,14, 129. 2. Krishna 
and Ghose, four, Ind, C/n'm,Soi\^ Ind.uud News Kdn., 
1942,5,114. Carred and 1 Jaynes, Jiuhltcni. Jour.] 
1922, 16, (50. 4. Dii'kstni, Otlerson and i.iiik, /out', 

.Iwrr. CV/r;//. 1930, 52, 1174. 5, Doree, A/rZ/m/s 

of Ciliuloxi' (V/om.s'/ry, hontlon, 19:{:h35{. (J. Norris 

and Ke.sch, A'hc/iotft. Jotn\^ 1935,29, 1590. 7. Morrel, 

Hauer and lank, 1934, 105, I. H, 9 and 10* 

Sehneider e/ rr/., AVr., 1 93(), 69, :i09, 25:{0, 2537 ; 1937* 
70, 1511 , 1017 ; 1938, 71, 1353. 11. Norman, JUoc/icnl 

fstjyof /\>Iyi/, (>///, 10 , \\ aA'., Oxford, 19:J7 

75. 12. Anderson ;intl Kivtnnan, y. A’.r/,, 1935, 109 , 437 .’ 

13. Mullan and Pereival, V., 1940, 15, 1501. M. 
Anderson and .Seeley, y.A’.G., 1941, 140, 5(>9. 


PROCESSING OF SOYA-BEAN FOR THE 
PRODUCTION OF MILK 

During recent years, milk .shortage in India 
has assumed alarming proportions. Attention 
of the public to this important point has been 
focussed by the daily i)ress. Indian Farming^ 
has published .some important statistical infor- 
mation regarding the extent of shortage. The 
annual production of milk in India is e.stimated 
to be 800,000,000 maunds; but tlu' per capita 
consumption of milk is only 7 ozs. per day 
compared to 35 ozs. in U.S.A. The minimum 
requirement of milk for a growing child is 
32 o’/s. and 16 ozs. for an adult; .so, the supply 
of milk should be inc-reast‘cl to at least three 
times the present production. This production 
cannot be achieved for several years to come; 
so, our attention was direcU'd to the possible 
utilisation of soya-bean to make up the deficit 
in our milk supply. 

The soya-bean milk has b('(‘n extensively 
used throughout the Orient .since its discovery 
by the Chinese philosopher, Walu Nain Tze- 
lang, some time before the Cfiud.stian era. In 
China the soya-milk is btnng prepared and 
used in every house'll old a.s a daily routine. 
The .soya-bean milk is usually prepared by 
first soaking tlie bc'ans for a few hours in 
water. They are then eruslied into a fine tex- 
ture mash. This is boilc'd for some thirty 
minutes in the proportion of three parts water 
to one of mash. 'The ‘milk’ is then filtered 
through cloth. The ‘milk* thus obtained i.s not 
very ‘ palatable and i.s slightly coloured. Pre- 
pared in the above manner, the nutritive value 
is also not high. In view of the.se, we con- 
centrated our attention on th(' improvement 
of processing and have been able to prepare a 
‘milk* which has an agrc'c'abU* taste and has, 
at the same time, a good nutritive value. 

The nutritive value of soya-bean milk has 
already been the subjec-t of some study. T.so- 
fed infants successfully witli soya-bean milk 
prepared in the ordinary way and found that 
in 8 months an average child grew 20-7 cm. 
and gained 4-1 kg. in weigh, a growth record 
which compares favourably with the average 
development of breastfed infants. Rittinger 
and Dembo-* fed fifty infants for a period of 
one year with addition of sugar and various 
salts and they concluded that so:^a-milk can 
be made into an adequate food for infants. 
Recently, Cahill et alJ studied the biological 
yaluq of soya-milk prepared by Borddn Cq, 
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on human subjects and found that the biologi- 
cal value of the ‘milk’ is 95 when egg protein 
is taken as 'the standard. The method of 
manufacture is not given. 

That the nutritive value of raw soya-bean 
is not good has been shown by the researches 
of Osborne and Mendel*. They found that raw 
soya-bean when fed to rats as the sole source 
of protein in an otherwise complete ration did 
not support appreciable growth. However, 
normal growth resulted when they fed soya- 
beans which had been previously cooked. 
Hayward et alf* have shown that the expeller 
process soya-bean meal contains proteins 
which have twice the nutritive value of raw 
soya-beans. Everson et aU from growth- 
studies on young rats have found that germi- 
nation increases the biological value of the 
protein to more than triple the original value. 
Germination not only increases the nutritive 
value of the protein, but the vitamin content 
is also greatly increased.'^ The riboflavin and 
nicotinic acid content are • increased to more 
than double the original value. 

In view of the foregoing observations, we 
tried to prepare soya-milk from the germinat- 
ed bean. Another advantage of the germina- 
tion is that it makes the beans more palatable. 
The procedure employed by us for the produc- 
tion of milk is as follows: — 

Take 1 lb. of soya-bean and soak it in suffi- 
cient water for 5 hours, then put it in bags 
and suspend in an open place for 48 hours. 
The bags are soaked thrice daily in water to 
keep the seeds moist. By this time, the seed- 
lings attain an average length cm. The 

seeds are then freed from the adhering skin 
by rubbing with hand. The next procedure 
is the removal of the bitter principle and the 
colouring matter and this is largely effected 
by heating the seeds at 70*’ C. for 30 minutes 
with four times its weight of water. Addition 
of 0*2 per cent, sodium bicarbonate or 1 per 
cent, glycerine to the extracting water im- 
proves the efficiency of extraction. The water 
extracting the colouring matter and the bitter 
principle is thrown away and the beans are 
washed thoroughly with hot water. The clean 
kernel is then made into a One paste. This 
can be done in any suitable wet grinding 
machine if the ‘milk’ is to bo prepared on a 
large scale. The pasty mass is then boiled 
with four times its weight of water for half 
an hour. The ‘milk’ is strained through cloth. 
Two per cent, sugar and 0-5 per cent, calcium 
lactate or gluconate may be added to improve 
the taste and calcium content. The average 
composition of the ‘milk’ thus obtained is as 
follows: — 

Total solids — 10-1 per cent. 

Protein — 4*2 per cent. 

Fat — 3*4 per cent. 

Carbohydrates — 1*8 per cent. 

Salts — 0*7 per cent. 

The keeping quality of soya-milk is better 
than that of ordinary milk and the ‘milk’ is 
fairly stable. The growth response of young 
rats fed on soya-milk is 90 per cent, of tnax 
obtained with pure cow’s milk. The digesti- 
bility and the biological value of the proteins 
of the ‘milk* have been found to be 90 and 81 


respectively. The vitamin content of soya- 
milk as prepared by the above method as 
compared with that of cow’s milk (average of 
six samples) is as follows: — 


Vitamin contents per litre of milk 



Soya milk 

Cow’s milk 

Vitamin A (a.s carotene) .. 

750 I.U. 

1050 I.U. 

Thiamine 

0*82 mg. 

0*43 mg. 

Riboflavin 

1*10 mg. 

1*32 mg. 

JNicotinic acid 

2-49 mg. 

1*16 mg. 

A.scorbic acid 

21 • GO mg. 

17*84 mg. 


From the above results, it will be seen that 
soya-milk as obtained by the improved method 
is nearly as good as and in some respects, 
even superior to good cow’s milk. Further 
investigations bearing on the nutritive value 
of the ‘milk’ are in progress. 

S. S. De. 

V. Subrahmanyan. 
Department of Bio-Chemistry, 

Indian Institute of Science, 

Bangalore, 

July 19, 1945. 
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A POSSIBLE USE OF SILKWORM 
BODY POWDER 

Mr. M. J. Narasimhan, Director of Agricul- 
ture, Mysore State, kindly supplied a dried 
powder of apparently uniform quality, obtain- 
ed after drying the dead bodies of silkworms 
which are thrown away after the silk is ob- 
tained. Those silkworm bodies and associated 
material are at present stacked as refuse, 
round the villages, where silkworm rearing is 
a cottage industry or from silk-throwing facto- 
ries after obtaining the silk, for possible use 
as manure. An evil smell is produced during 
the decomposition of this refuse. The powder 
obtained by drying the silkworm body and 
grinding, is light brown in colour, fluffy, 
slightly sticky to the fingers and has a strong 
characteristic odour not unlike dried meat- 
powder. 

One pound of the powder was extracted with 
a litre of water at 80® C.; the extract was 
found to contain about 1*21 grams of total 
solids per 100 ml.; the broth emulsion so pre- 
pared was used, instead of the usual beef- 
broth, for preparing solid Agar media. No 
peptone was added. 2*5 per cent, of Agar was 
used for preparation of Agar slopes and 
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stands (useful for pour plates )_ ; they were 
transluscent, but deep brown in colour, in 
spite of using egg-white as a clearing agent. 
The typhoid bacillus (Rawling’s strain), the 
para-typhoid A & B and vibrio cholera grew 
rapidly and well on this media (45 ±4-5 mil- 
lions per square centimetre of surface by 1 ml. 
of water after 24 hours, at 37° C.); one ob- 
tained about the same quantity of growths as 
becomes available on ordinary Agar slopes 
prepared with beef-broth, peptone and 2 per 
cent. Agar, i.e., the routine Agar media used 
in this Laboratory. Preservation at ice-box 
temperature (6°C.) for over a week, dries the 
media so that only a few discrete colonies 
grow after 24 hours incubation at 37 °C.; split- 
ting of .the Agar and drying at the tip of the 
slant occurs. Ordinary Agar media as prepar- 
ed in this laboratory can, however, be used 
after 12 days to a fortnight, just as fresh Agar. 

Experiments are also in progress for the 
preparation of peptone (not easily aivailable 
in the Indian market now — Witte’s peptone is 
not available, and Difco peptone sells at Rs. 65 
per lb.) by the use of papain. Preliminary 
tests are promising. 

It is hoped soon to present a more compre- 
hensive study of the use of silkworm powder 
for bacteriological purposes. 

Public Health Institute, 

Bangalore, C. V. Natarajan. 

May 12, 1945. 


• POPLITEAL FACET IN SQUATTERS 

Some interest has centred round the variations 
in the lower end of a femur occasioned by the 
squatting posture,^”^ and the present communi- 
cation is to record yet another variation in the 
lower end of femora from Punjabis of lower 
classes, who adopt the squatting posture not 
only during work but also during rest. In a 
series of two hundred femora examined, a 
curved facet, covered with cartilage, was. 
detected in all of them in the posterior part 
of the lateral aspect of the lateral condyle. 
It' was well marked in some, less so in others, 
but was present in all. This facet may be 
looked upon as an extension of the femoral 
condylar articular cartilage on the lateral 
aspect posteriorly, just as quadriceps facets is 
an extension of cartilage anteriorly.. 

The popliteal muscle arising from the ante- 
rior end of the popliteal groove on the lateral 
side of the lateral femoral ■ condyle, and get- 
ting insertion on the upper end of the posterior 
surface of the tibia, lies in the popliteal groove 
in the flexion of the knee joint but moves in 
an arc on the lateral. side of the lateral femo- 
ral condyl during the movement of extension, 
till the tendon lies obliquely from before 
backwards, bevelling the anterior part of its 
lower border. The friction between the ten- 
don and the side of the' condyle is obviated by 
the synovial membrane acting as a bursa-. 

As the movements of the knee joint are 
more frequent in squatting than non-squatting* 
races,i popliteal tendon rubs against the lateral 
condyle much more frequently in the former 
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than in the latter. The popliteal facet owes 
its existence to this fact. 

Department of Anatomy, 

Dow Medical College, 

Hyderabad (Sind), M. A. Shah. 

May 24, 1945. 
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ON THE development OF THE 
FEMALE GAMETOPHYTE IN 
HYDROLEA ZEYLANICA VAHL. 

The single Indian genus, Hydroleay of the 
Hydrophyllaceae, is represented by a single 
species, Zeylanica, throughout India abundant- 
ly in wet places and rice swamps according to 
Hooker.* The ovule is anatropous and has a 
single integument. The female archesporium 
is hypodermal in origin and is usually a single 
cell but two such cells are noticed side by side 
oftentimes. It directly functions as a mega- 
spore mother-cell. As a result of the reduc- 
tion divisions a normal linear tetrad of four 
megaspores is produced. Only the chalazal 
megaspore is functional, while the upper three 
degenerate. The mature embryo-sac is eight- 
nucleate and normal. The antipodals lie as 
nuclei and persist till fertilization. Polar 
fusion takes place before fertilization of the 
egg but their nucleoli remain separate and 
distinct for some time in the secondary 
nucleus. The synergids are comparatively 
larger in size and they possess big vacuoles at 
their upper and lower ends. The apices are 
rounded and not pointed and pyriform as ob- 
served by Svensson- in Nemophila and Phacelia 
of the same family. The egg is much smaller 
in size and lies at the lower level in the much 
vacuolated cytoplasm of the sac. 

Since the formation of the linear tetrad, the 
nucellar tissue surrounding it begins to de- 
generate and they lie as disintegrated cells on 
all sides and persist till the maturity of the 
embryo-sac. The cells of the jacket layer 
which is organised by the innermost layer of 
the integument, enlarge before the tetrad divi- 
sion of the embryo-sac mother-cell; at the 
apex near the integument they become rich in 
cytoplasm and elongated in the radial direc- 
tion. As soon as the cells of the nucellus are 
disorganised and 'absorbed, the fully formed 
embryo-sac is clearly outlined by this jacket 
layer. 

Dacca Intermediate College, 

Dacca, J. N. Mitra. 

February 15, 1945. 
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THE NATURE OF THE INFERIOR 
OVARY IN AMARYLLIDACEAE 

The study of transections of flower buds 
of Eucharis amazonica (family Amaryllidacece) 
shows that the pedicel possess as a rule an 
undulating ring of twelve collateral vascular 
bundles. Six of these are somewhat bigger in 
size than the alternating six. Of the flrst six, 
three again are larger than the alternating 
three. At the very base of the inferior ovary, 
the three largest bundles, which ai‘e on the 
same radii as the outer whorl of perianth 
leaves, divide to form the midrib bundle of 
an outer tepal, the trace of the superposed 
stamen and- the midrib bundle of one of the 
carpels on the same radius. The three alter- 
nating large bundles, which are on the same 
radii as the inner whorl of perianth leaves, 
divide to give rise to the midrib bundle of 
one of the perianth leaves and the trace of the 
superposed stamen. The division of the bun- 
dles takes place in the same manner as Arber^ 
has described in Hyvienocallis, Narcissus, etc. 
The six smaller bundles of the pedicel divide 
to form the marginal traces of the adjacent 
perianth leaves. Thus a transection of the 
ovary about the middle shows the vascular 
supply of all the flnral whorls quite distinctly 
marked off from one another even in the wall 
of the ovary. And, just as Joshi and Pantulu- 
have shown in Polia7ithes tuberosa belonging 
to the closely related family, Agavacese, it is 
very clear that in Eucharis amazonica also the 
inferior ovary and cpigyny have originated as 
a result of the adnation of the perianth leaves, 
stamens and carpels. 

The author takes this opportunity to express 
his gratitude to Dr. A. C. Joshi for sug- 
gesting the problem and guidance during the 
progress of the work. 

Department of .Biology, 

Maharaja’s College, 

Jaipur, S. B. Chaturvedi. 

March 15, 1945. « 
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NOTE ON THE REACTIONS OF 
GLOEOTRICHIA RACIBORSKII 
WOLOSZ., TO A PARASITIC ATTACK 

While examining some preserved material of 
Gtoeotrichia Raciborskii Wolosz., collected from 
a lake at Chinglcput, the writer came across 
filaments which were bent in various ways in 
the middle. A tiny, round, unicellular fungal 
(?) parasite was found attached to the fila- 
ment laterally on the inner side of the bent 
portion (Fig. 1). At first sight this tiny 
parasite looked like a lateral heterocyst on the 
filament or a heterocyst of the alga lying 
loose at the side of the filament, since it show- 
ed iU certain amount of resemblance to the 
heterocyst of the alga both in shape and size. 
A careful examination of the cell, however, 


showed that it was not a part of the alga, but 
some foreign organism attached to it. Its 
contents were more or less homogeneous and 
colourless and its wall was thin, firm and very 
finely punctate (Fig. 3). This parasite could 
not be identified as no other stage of its life- 
history could be seen in the material. 

The chief interest lies in the reaction of the 
algal filament to the fungal attack. At the 
region of attachment of the parasite, the cells 



' FiCnS. 1-11. GltV-othc/iia Raciborskii Wolotiz. 


Fig. J. A filantiLint showing the parasite inside the 
characteri.stic bend. Fig. 2. A portion of the fila- 
ment, the cell attacked by the parasite dead and de- 
generating. Fig. 3. The parasite .showing the panctate 
wall (cell contents not shown). Fig. 4. A portion of 
the filament with the adjoining cell above the dead 
cell converted into a heterocyst. Fig. 5. ’ A portion 
of the filament bent round the parasite. Fig. 6. A 
portion of the filament just beginning to bend round 
the parasite. 

Figs. 7 and 8. Portions of filaments showing larger 
and bigger cells with rich contents. Fig. 9. A portion 
of the filament showing the characteristic bead with 
the parasite well enclosed in the bend. Fig. 10. A 
portion of the filament with a number of cells becom- 
ing larger. Fig. 11. A portion of the filament with 
two parasites and two bends. 

(Figs. 1-6, 11 from Chingleput lake material and 
Figs. 7-10 from Elliot’s Beach pool material. Fig. 1 
X 190, Figs. 2, 4-11 X 333*3 and Fig. 3 X 500). 
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of the filament increased in contents and^ be- 
came meristematic and soon began to divide 
repeatedly (Fig. 6). At the same time a 
dense mucilage was -secreted round the fila- 
ment at this region/ and this mucilage later on 
became brown and lamellated. As a result of 
this increased* growth the algal filament be- 
comes more or less bent round the parasite 
(Figs. 5, 11). No haustorial connection of any 
kind between the parasite and the host fila- 
ment could be made out in the formalin mate- 
rial, but it is reasonable to presume that some 
kind of haustorial connection probably of a 
very delicate nature existed in n^iture and was 
not preserved in formalin material. The parti- 
cular cell to which the parasite is attached 
often degenerates and dies (Fig. 2) and the 
adjoining cell on the upper side of the fila- 
ment then becomes converted into a heterocyst 
(Fig. 4). And the cell next to this hetero- 
cyst occasionally develops into a spore. In 
other words, after the death of the cell 
attacked by the parasite, the portion of the 
algal filament above the dead cell behaves like 
a new filament of Gloeotrichia Raciborskii with 
a basal heterocyst of its own. . • 

This parasite was found later on in another 
collection -of Gloeotrichia ' Raciborskii from a 
fresh-water pool near Madras. The alga show- 
ed the same reactions to the attack of the 
parasite (Fig. 7-10). 

Instances of Gloeotrichia being attacked by a 
parasite do not appear to have been recorded 
previously. No case of any fungus-attacking 
Gloetrichia is given by Lemmermann (1910), 
Gudemans (1919) and Seymour (1929). 

The author wishes to express his indebted- 
ness to Prof. M. O. P. Iyengar for his kind 
help and guidance during this investigation. 

University Botany Lab., 

Madras, T. V. Desikachary. 

May 1, 1945. 
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A MOSAIC DISEASE OF CARDAMOM 

Mosaic of cardamom, Elettaria cardam,omu7n 
Maton, als.o known by the name of “katfe” or 
marble disease, is a serious affection of this 
crop and extends over a wide area. It occurs 
in Travancore, Mysore and North Kanara, in 
which latter area it is not only the common- 
est disease but causes most severe damage to 
the plants, rendering them commercially use- 
less in a few years after planting. 

The first visible symptoms of the disease 
are manifested by general chlorosis of the 
entire leaf with slender interrupted stripes of 
'deep-green tissues over its surface. These 
stripes follow along the veins and rim parallel 
to each other from the mid-rib to the margin 


of the leaf. When the disease is fully develop- 
ed, the stripes of green tissue are almost 
evenly distributed over the leaf, presenting a 
characteristic mosaic pattern. In nature, 
cardamom plants are susceptible to infection 
at all stages of growth. 

Affected clumps deteriorate rapidly. The 
newly formed shoots from such clumps are 
reduced in size, and there is a gradual reduc- 
tion in their productivity, followed by death. 
Many of the clumps wither before they begin 
to yield. 

The disease was first reported by Mollison^ 
who considered it a degeneration disease 
brought about by continuous culture of carda- 
mom under the same conditions of soil and 
climate, and without any change in methods 
of propagation and reproduction. Later, 
Sahasrabuddhe and Bapat,*- as a rcKSult of an 
investigation into the soils in the cardamom 
gardens in North Kanara, came to the conclu- 
sion that the katte disease was induced by an 
unfavourable soil condition associated with the 
prevalence of certain types of soil protozoa. 
Mayne-^ expressed the opinion that the disease 
was probably of virus origin. 

The present experiments on transmission of 
the katte disease were done in insect-proof 
glasshouses at Sirsi in Norjfii Kanara. - In some 
experiments ‘sick’ soil from diseased gardens or 
soil into which pieces of rhizomes and roots of 
affected plants were incorporated, was used to 
fill pots in which liealthy seedlings were trans- 
planted. In another experiment seedlings were 
directly planted in the garden in pits dug up 
to remove dead clumps and were carefully 
protected with muslin cages. In all cases 
plants under test remained healthy, showing 
that the disease is not soil-borne. 

All attempts to transmit the disease by sap 
inoculation have so far been unsuccessful. 

A survey of the insect fauna of the spice 
gardens in North Kanara revealed a species 
of thrips, Tceniothrips cardamomi Ayyer, two 
species of jassids, two .species of white flies, 
and an aphid, probably Pentaloiiia riigroner^- 
vosa Coq., commonly feeding upon cardamom 
plants. The aphids breed on the stems under- 
neath loose leaf-shoaths, and large colonies of 
these insects are found on decaying cardamom 
plants. The aphids were also found breeding 
on banana plants. 

In transmission experiments with the above 
insects, only the aphid, Penialonia nigronertsosa, 
readily transmitted the virus of cardamom 
mosaic. The disease developed in 21 to 46 
days after the infective aphids were transfer- 
red to healthy plants grown in insect-proof 
glass-houses. 

The above evidence shows that mosaic of 
cardamom is caused by virus and that it can 
be transmitted by P. nigronervosa, the insect 
vector of bunchy top disease of bananas. Ex- 
perim^ents on transmission of the disease by 
sap inoculation and by seed are in progress. 

Grateful acknowledgment is made of the 
facilities provided by Mr. Venkatrao V. Nile- 
kani for carrying out experiments in his 
garden at Sirsi. This work is being carried 
out under the Plant Virus Research Scheme 
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financed by the Imperial Council of Agricultu- 
ral Research. 

College of Agriculture, B. N. Uppal. 

Poona, P. M. Verma. 

April 23, 1945. S. P, Capoor. 


1. Mollison, J. W., Dept. Land Rec. and Aj^^ric.^ 
Bombay Bull., 1900, 20. 2. Sahasrabuddhe, D. L., and 

Bapat, G. M., Dept. Agti, Bombay Bull., 1929, 157. 
3. Mayne, W. W. , “ Report on Cardamom Cultivation 
in South India,” 1941. 


THE MOTH TARAGAMA SIVA LEFROY, 
AS A PEST OF GUAVA TREE 
{PSIDIUM GUAVA) 

The caterpillar of Taragama siva Lef. (Lasio- 
campidae, Lepidoptera) is recorded as a com- 
mon pest of babul tree (Acacia arabica). 
Lefroy (1909) reports it also to be a pest of 
rose (Rosa sp.) and ber (Zizyphus jujuba). 
The writer finds it to be a pest of the guava 
tree (Psidium guava) at Calcutta. 

A small number of caterpillars of this spe- 
cies were noted by the writer at the beginning 
of July 1944 on a young guava tree of about 
9 feet in height. At the end of July 1944 the 
pests disappeared. In January 1945 the larvae 
appeared again on the same tree and persisted 
till the end of February; as the branches of 
the tree later were cut down, subsequent 
history could not be traced. They were leaf- 
eaters and caused defoliation. 

The maximum length of the larvae was 
found to be 8*4 cm. The cocoons resembled 
the colour of the bark of the tree and were 
usually found in the hollows of the stems or 



Fig. 1. — The moth Taragama siva Lefroy. 


near the axtls of the branches. The cocoons 
were tough like packing paper, and were of 
4*6 to 5*0 cm. in length. The duration of the 
pupal period varied from 12 to 20 days. 

It is interesting to mention that by the side 
of the guava tree there were several rose 
plants, which are said to be infected. 

It is also worth noticing that the petal in- 
fected the same tree twice consecutively, once 
in July (summer) and later in January (win- 
ter). But the writer did not find the pest on 
other guava tree? Pf (different gardens, It will 


be interesting to know whether Taragama siva 
Lef. occurs as a pest of guava trees of other 
localities, and this will determine the question 
whether its infection is sporadic or not 

Entomological Laboratory, 

Department of Zoology, Prabhaskumar Mitra. 
University College of Science, 

35, Ballygunge Circular Road, 

Calcutta, 

April 7, 1945. 


1. Fletcher, T. B., Some South Indian Insects, 1914. 
2. Lefroy, H., hidian Insect Life, 1909. 3. Rep. Proc. 

3rd Efit. Meeting, Pusa, 1919,2, 579-80. 


A NOTE ON THE PREDATORY HABIT 
OF TRIBOLIUM BEETLES 

Tribolium beetles are observed attacking 
different cereals, flour and, in general, all 
stored food^ products. It is almost a terrible 
pest attacking the food which is meant for 
human consumption, and, often the damage is 
even more serious than that caused by the 
weevils and other lepidopterus pests. During 
the course of breeding Corcyra cephalonica St. 
for the mass production of Tricho gramma 
minutum at Walchandanagar, it was noticed 
that the eggs of the moth when inoculated in 
the culture, did not hatch properly and thus 
interfered with the multiplication of the 
moths. 

Since these beetles are often found in large 
numbers in broken Jowar which is kept in 
cages for breeding the moths, their presence 
is usually ignored. However, their association 
under the circumstances when hatching was 
much reduced, created much suspicion and 
observations under controlled conditions were 
made. Critical observations on their activities 
have revealed that these minute beetles are a 
very serious problem in the culture of Corcyra 
cephalonica and the following observations are 
recorded in this connection. 

Eggs of Corcyra cephalonica were introduced 
in jars in which broken Jowar was kept as 
food. In each of ■ the three experimental jars 
beetles were also introduced. Every day fresh 
eggs were counted, mounted on cards and 
introduced into the jars. Observations were 
made after 24, 48 and 72 hours when the eggs 
in the jars were counted. In another jar 
broken Jowar free from Tribolium beetles was 
kept and a definite number of eggs were intro- 
duced as a control. The beetles in the jars 
fed voraciously on the eggs so much so, that 
only a negligible percentage of eggs were 
allowed to hatch. During the course of 
11 days when the experiments were conducted 
(Table I) 4,050 eggs were introduced out of 
which 3,779 eggs, i.e., 93*4 per cent., were 
eaten up by 84 beetles in the first 24 hours 
and ultimately only 105 eggs, i.e., 2-4 per cent., 
were left for hatching. Therefore, enormous 
damage is caused to eggs which are introduced 
for the culture in the Corcyra breeding cages 
inf^ste(?l yvith Trobilhm Ipeetles, In 
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Feeding of Trihonium beetles on the eggs of 
Corcyra cephalonica under captivity 


Observations 

No. of eggs 
introduced 

No. of eggs fed upon 

Unfertilised 

eggs 

No. of eggs 
hatched 

24 Hrs. 

48 

Hrs. 

72 

Hrs. 

1 

203 

179 

6 

3 

12 

3 

2 

305 

298 

— 

— 

7 

— 

3 

350 

324 

19 

— 

2 

.5 

4 

268 

239 

9 

— 

1 

9 

5 

•180 

454 

15 

— 

C 

f) 

6 

513 

508 

4 

— 

1 

— 

7 

493 

418 

20 


3 

48 

8 

510 

498 

— 


3 

9 

9 

410 

392 

— 

4 

3 

15 

10 

333 

318 

— 

— 

4 

11 

11 

195 

151 

42 

— 

2 

— 

Control 

No. of i 

2 t lifer 

tilued 

No. of 

'eggs hi 

Itched 

185 


4 
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control, however, practically all the eggs hatch- 
ed normally. 

Control 

Sun-drying or sterilizing the food material 
at 60° C., are commonly recommended. These 
precautionary measures hold good only for 
the infestation already present in the food 
material. Our observations have revealed that 
these beetles are not harmful to the larvae of 
Corcyra cephalonica. Hence it is recom- 
mended that besides sun-drying or steriliza- 
tion, only the larv^ of Corcyra cephalonica St. 
should be introduced into the culture and not 
the eggs. This will immediately render the 
beetles harmless even if present in the breed- 
ing cages. 

College of Agriculture, 

Poona, K. N. Trehan. 

April 13, 1945. S. A. Rajarao. 


A SPECIAL TECHNIQUE FOR THE 
IDENTIFICATION OF THE 
MEMBRACIDAE SPECIES BY THE 
INTRACELLULAR MICRO-ORGANISMS 
OF THEIR TUMOURS 

Symbiotic micro-organisms of many insects 
have been studied chiefly by European work- 
ers. As MembracidcB are rare in Europe, these 
have not been investigated thoroughly. It is 
proposed to present in this note the results of 
a few common species, with regard to the 
intra-cellular microorganisms found in the 
tumours. 

The tumours are present in the abdomen of 
all the individuals at the two sides in the 
fatty-tissue of the insect. They are trilobed 
and can be separated very easily from the 
fatty-tissue under a binocular microscope. 
They look like glands, but naturally no ducts 
or outlets are present. In many cases they 
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are pigmented — in Oxyraches tarandus Fabr,, 
they arc light pink, in Leptocentrus lucaspis 
Walk., yellow, in Telmga7ia caneacens Buckt., 
pale yellow. If a smear of the tumour Ls made 
on a clean slide and stained according to the 
method given below, the micro-organisms are 
seen clearly within the cell and scattered out- 
side also. 

Smear of the tumour is made on a slide 
and while still moist the slide is flooded with 
Bouin’s fluid. After treatment for 40 minutes 
with the fixative the slide is washed with 
50 per cent, and 70 per cent, alcohols and later 
rinsed well in tap-water. It is then stained 
with Giomsa solution prepared by adding 
1 c.c. of the stock solution to every 25 c.c. of 
the buffer, and stained for an hour. It is 
then washed with tap-water and subsequently 
treated for a few minutes with buffer and 
dried. When well-stained the smear presents 
a beautiful polychrome effect : the nuclei and 
microorganisms are of varying shades of pink 
and red, the ground cytoplasm blue and other 
cytoplasmic inclusions of mixed hues. 

In Hyderabad proper there are about seven 
to eight species of the family Membracida' 

which are easily available. They are found 
on Acacia arahica (Bhabul), Psidiuni guaxm 
(Guava tree), and Zizyphus Mxiba (ber plant), 
and many other plants of economic import- 
ance. Some of the species like Oxyracdies 
taraxidxis Fabr., Otinotus oneraiiLit Walk., at 

the very sight give an impression that they 

are different species. But there are many 
other species which look alike, e.j;., Triccri- 
tru$ assamensis, and TricexitruH selenua Buckt. 
In the nymphal stages it is still more difficult 
to differentiate one nymph from the other, 
although some do show a difference. But 

when the intra-cellular micro-organisms of the 
different species of Mexnbracida* are examined 
we get to the following picture. In Oxyraches 
iarandus Fabr., the micro-organisms are short 
and rod-like in form, and are found within 
the cell. Small granule-like bcjdies are also 
present in large numbers, and some of the 
granules assume beaded form as shown in 
Fig. 1. In Leptoceritnis lucanpia Walk., the 



Fig. 1. (Kryntr/ta /artmtO/x Vix]}]'. 

micro-organisms are arranged in a circular 
manner within the cell in large numbers. 
The micro-organisms are more or less dumb- 
bell-shaped and they are generally present in 
pairs as shown in Fig. 2. In Tricentrus assam-- 
ensis the micro-organisms are of very peculiar 
shape. They are long, threadlike and very 
often the threads are broken into small pieces 
as shown in Fig. 3. In Leptocentrus longi-- 
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spimia Walk., the micro-organisms are spheri- 
cal in form and look like yeasts. These are 
fo\,ind in batches and also singly as shown in 
Fig. 4. 



Kid. 2. Walk. 



k'l ( 1 . 2. /V'/( ('/f/n/s assami'nsh' 



KKJ. 4. /on^i.m'/^Jnus Walk. 

(Magnified to 1 ()()() ) 

( » — ( 1 r an u I es . M -- M ic r o - r> rg an i .s ni. N Nucleus. 

In some species like Telingana canescens 
Buckt., and Tricenirus seleuus Buckt., the 
micro-organisms are not to be seen in the 
tumours when a smear is made and stained 
with Giemsa’s stain. The above-mentioned 
variation is still under investigation and has 
to be confirmed. 

In conclusion, it may be said that the exam- 
ination of symbiotic micro-organisms whenever 
present greatly helps the identification of the 
species. 

I am much thankful to Dr. S. Mahdihassan 
for his suggestions and active interest, and to 
Dr. B. K. Das, Chairman, Zoology Department, 
Osmania University, for his kind encourage- 
ment. 

Hyderabad, Mohan Babu Naidu. 

May 31, 1945. 


A PRELIMINARY NOTE ON THE 

PLANKTON OF BOMBAY HARBOUR 

The plankton from Bombay and adjoining 
waters has not been regularly studied in the 
past and no published account of its composi- 
tion, seasonal abundance and variation is 
available, except for a few notes on the sys- 
tematics of such groups as Hydromedus.^^ and 
Sagittae-. We have, therefore, undertaken a 
systematic study of our local plankton with a 
view to collect such information as will, when 
accumulated, be of great practical help in the 
expansion of our fisheries on scientific lines. 
The present note is a result of our observations 
made during the past few years, particularly 
from June 1944. Plankton collections are 
made twice a week. Two hauls, each of fif- 
teen minutes’ duration, are taken each time. 
Moreover, a weekly record of chemical analy- 
sis of sea-water collected from the same site, 
together with the meteorological data is main- 
tained to enable us to correlate at a later date 
the fluctuations in the planktonic population 
with the physical and chemical conditions of 
the sea. 

The salient features of our plankton are the 
following: — 

(1) The Hydromedusae, Siphonophores, Cte- 

nophores, Sagittae and Copepods are 
some of the commonest members of 
our plankton obtained almost all the 
year round. The siphonophores and 
ctenophores are found in large num- 
bers fi*om November to March. The 
copepods have two periods of maxima, 
one in July and the other in January. 

(2) Most of the Decapod larvae make their 

appearance towards the end of rainy 
season and are found in majority of 
the subsequent catches till the end of 
March. 

(3) The Tunicates appear by the middle of 

October and reach their maximum in 
January and February. 

(4) The number of fish-eggs in our sam- 

ples is lesser than those collected in 
European waters over the same period. 
Fish-larvae and post-larvae of some 
fishes occur over a number of months, 
thereby indicating a prolonged breed- 
ing season. 

(5) The Diatoms and the Dinoflagellates 

which constitute the bulk of the phyto- 
plankton are found in abundance 
during the cold months of the year, 
particularly January and February. 

The following is the summary of the occur- 
rence and seasonal variations of some of the 
important groups of planktonic organisms. 
Protozoa (Infusorians, Dinoflagellates, Forami- 
nifera and Heliozoa) : — 

Members of each of these groups occur in 
our collection almost throughout the year. 

Coelenterates : 

Hydromedusse form one of the major groups 
which, in our collection, include both litto- 
ral and oceanic forms carried in by the 
currents of water. Some of the common- 
est species are Steenstrupia higf^lowi 
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(Mass.), Phortis ceylonensis (Browne), 
Phialucium virens (Bigelow), Agiaura 
hemstoma (Perorn et Lesueur) , Lirope 
tetraphylla (Chamissao et Eysenhardt) and 
Solmundella bitentaculata (Quoy et Gai- 
mard). 

phonophores: These include species of 
Monophyes and Diphyes and a few colo- 
nies of Physonecti, the latter occurring in 
August, September, January and Feb- 
ruary. 

tenophores : They consist of Pleurobran- 
chia and Beroe, occurring in fairly large 
numbers from September to the end of 
March. The largest specimen of Beroe 
found in our samples was 2" X 1". 

fchceta : 

anktonic forms of Nereida occur at inter- 
vals all the year round but are very com- 
mon from September to May. Tomopteris 
is fairly constant in our catch from Sep- 
tember to March. 
tognatha : 

le three commonest species of Sagittae 
are S. gardineri (Doncaster) , S', hedott 

(Beraneck), S. Bomhayensis (Lele et Gae) 
and they appear in varying numbers almost 
throughout the year. 
zpods : 

general survey of Copepods from month to 
month shows that their peak periods of 
occurrence are in the months of July and 
January suggesting thereby two cycles of 
maxima. They are found in fairly large 
numbers at the beginning of monsoon and 
reach their maximum by the end of July, 
after which the number falls to its mini- 
mum by August. From September on- 
wards their population gradually increases 
again until it reaches its maximum by 
January of the next year. , Some of the 
commonest species are: Acrocalanus mo- 
nachus (Giesbrecht) , Eucalanus suhorassus 
(Giesbrecht) , Paracalanus parvus (Gies- 
brecht), Acartia spinicauda (Giesbrecht), 
Centropagesdorsispinatus (Thompson et 
Scott), Centropages typicus (Kroyer) and 
Euchceta marina (Giesbrecht). 

ipod larvcB : 

)pepod naupli are found throughout the 
year. 

omatopod larvffi (mostly Alima) are pre- 
sent from August to May and in large 
numbers in November. 

^a of Porcellana occur from November to 
March with swarms at intervals in Decem- 
ber. 

ia of Brachyura is collected from August 
to April in varying numbers, 
igalopa is taken in small numbers all the 
year round. 

.yllosoma of Panulirus is present from 
December to April, largest number being 
n January. 

rvae of Prawns are obtained from May to 
fanuary inclusive. Their number is pre- 
iominantly large first in the months of 
fuly and August, and again in November 
^ncl December, 
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Tunicates : 

■ Doliolum and Salpa are the chief forms rep- 
resenting this group in our samples and 
occur from the middle of October to the 
end of February. In January and Feb- 
ruary they appear in very large numbers, 
at times in swarms. They occurred in un- 
usually large quantity once in October 
1942. 

Our biological year beginning with the onset 
of monsoon can be roughly divided into the 
following four periods according to the varia- 
tions in the catch. During the rainy season, 
i.e., June-September, our plankton samples are 
rather poor both in quality and quantity; but 
after the rains, viz., from October to Decem- 
ber there is an appreciable increase in the 
catch as more and more transitional planktonic 
organisms like Decapod larvae, occur in fluc- 
tuating numbers. January, February and part 
of March seem to be the most favourable 
months of the year for the occurrence of 
plankton as swarms of a number of groups of 
organisms appear at frequent intervals. But 
during April and May there is a considerable 
fall in the number of the transitional as well 
as permanent members of the plankton with 
the result that the samples taken towards the 
end of May appear to be meagre. 

Department of .Zoology, 

Royal Institute of Science, D. V. Bal. 
Bombay, L. B. Pradhan. 

May 29, 1945. 


1. Lele, S. H., and Mis.s Gae, P. B., /. Bom, Uni. 
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SOME IMPORTANT FEATURES OF 
THE LIFE-HISTORY OF STEiVO- 
BRACON BEESAE~A BRACONID 
PARASITE OF THE SUGARCANE AND 
JUAR BORERS OF NORTHERN INDIA 

Steno-bracon dees^ is abundantly found in I 

sugarcane and juar fields from May to Novem- | 

ber in the Aligarh District. It is scarcely seen 
during the_ remaining part of the year. The 
male parasites are less active than the females 
and the percentage of emergence of the former 
is greater than that of the latter. 

The female actively moves on the surface of 
stems in search of borers. On reaching the 
exact spot it introduces its long ovipositor into 
the tunnel, excavated by the borer, and para- 
sitizes it. The egg-laying process is always 
preceded by the stinging of the host. 

The egg-laying process normally does not 
require more than two minutes. The parasite 
generally lays only one egg on or close to the j 

body of every host. Under compulsion even 
nine eggs may be laid in one tunnel within 
twelve hours. The parasite refuses to deposit ! 

eggs on exposed or dead hosts or hosts which I 

have already been stung by another parasite. I 

Hatching takes place in twenty-three to 
twenty-six hours at temperatures between 
70° F. and 104° F.. maximum, the presence of 
li|ht bein^ necessary. Hatching has 
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place even after the expiry of the normal time 
for incubation when higher humidity was 
provided. 

The larva undergoes four moults. Each sta- 
dium is of twenty-four hours’ duration. After 
fourth eedysis, cocoon formation starts which 
requires twenty-four hours for completion. 
Generally fourth c'cdysis and the exhaustion 
of the host synchronize. 

The larva though inside the cocoon is still 
active and retains larval form till the begin- 
ning of the sixth day after fourth eedysis. At 
the end of the sixth day it becomes inactive, 
passes out fmcal matter of brownish colour 
enveloped within its perilrophic membrane 
(dejectamenta) and acquires the shape of pre- 
pupa. At the termination of the seventh day 
it casts off the last, i.c., the fifth larval skin. 
This ecdy.sis always takes place inside the 
cocoon. The prepupal stage is of twenty-four 
hours’ duration and c'nds with the expiry of 
the seventh day. The prepupa remains en- 
closed within the last larval skin whose cast- 
ing off coincides with the process of transfor- 
mation of prepupa into pupa. The period be- 
tween fourth moult and the emergence of 
adults is of seventt'en to twenty-one days’ 
duration. The pupa at the time of emergence 
leaves behind fragments of the cast skin. The 
total number of days required from the time 
of egg-laying to the emergence varies from 
twenty-two to tw(?nty~six days. 

During winter, the duration from egg-laying 
to emergence ranges between forty-six to 
iifty-eight days at field temperature. In this 
season the hatching period and the duration 
of every stage is almost doubled. This aspect 
of long and short-timed generations has not 
hitherto been noted in the life-history of either 
this or its si.ster species, namedy, iS. yiecevillei. 

It has been observed that the larvae of the 
parasite in the stored stems of juar take 
longer time to emi'rge than those in the field 
during winter months. Such cases of delayed 
emergenci? in the' stores and godowns have 
been recordexi at tlu' end of the following 
month of March. It may be concluded that 
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the storing is helpful for the repetition of life- 
cycle of the parasite at the end of winter 
season every year. 

The phenomenon of parthenogenesis is very 
common during winter and less common in the 
remaining part of the year. 

It has been recorded that the maximum 
percentage of successful hatching is about 70; 
while that of emergence of adults from cocoon 
is above 90; The maximum number of eggs 
laid by a single female is thirty-two. If a 
female is forced to lay more than one egg on 
or near the same host then only one egg is 
hatched; but on distributing these eggs on 
separate hosts about 50 per cent, of eggs have 
been observed to hatch. 

The maximum longevity of a parasite both 
male and female after emergence from the 
cocoon is fifty-one days. The average longe- 
vity of the male is thirty-seven days. This age 
limit falls down during summer months. The 
females invariably* die soon after they have 
finished egg-laying. This parasite is very sen- 
sitive to unhygienic conditions, hence every 
care should be taken while breeding it in 
order to provide healthy environment to 
achieve good results. 

A detailed description of biology, life-history, 
and morphology of the parasite will shortly 
be published elsewhere. 

The writer is highly indebted to Dr. M. A. H. 
Qadri for the most valuable and indispens- 
able help and guidance he has received from 
him while working on this problem. He is 
also thankful to Prof. M. B. Mirza for permis- 
sion to use his well-equipped laboratory and 
for financial assistance. 

Department of Entomology, 

Muslim University, 

Aligarh, Shah Mashhood Alam. 

May 15, 1945. 


L Naruyan, S., /n(/. /our. .4gri(\ Sci., 18 , 2G5-66. 
2. Cherian, M. Ck, Bull. Ent. AV.r., I^ondon, 129 , 99- 
102 . 


THE L a I. RESEARCH FELLOWSHIPS AND THE DELEGATION OF 

INDIAN SCIENTISTS 


A T a luncheon held in honour of the Dclega- 
lion of Indian Scientists, Lord McGowan, 
Chairman, Imperial Chemical Industries, re- 
ported that the Directors of the Company had 
offered to provide at nine Universities in 
Great Britain, eighty fellowships of the aver- 
age value of £600 pi'r annum to be held by 
senior workers in various branches of science. 
He revealed that by way of Excess Profits 
Tax, National Defence^ Contribution and ^ In- 
come-tax, the Company paid to the British 
and Overseas Governments a sum amounting 
to 12-5 million sterling. 

Replying to the toast proposed by Lord’ 
McGowan, Sir Shanti Swarup Bhatnagar 
referred to “The LC.I.’s partiality to their 
own country”. Ho pointed out that the Impe- 
rial Chemical Industries had two big and 


prosperous factories in India and pleaded “for 
grants on a generous scale for scholarships for 
scientific research in India by the I.C.I.” 
Tliis suggestion appears to have immediately 
caught the imagination of Lord McGowan. 
While agreeing to consider in a friendly way 
the question of endowing research fellowships 
in Indian Universities, Lord McGowan assured 
the members of the Indian Delegation, that the 
eighty fellowships in the British Universities 
would be open to Indian scientists in free 
competition. 

This in short is the “inside story” of the 
LC.I.’s farsighted and enlightened munificence 
now extended to the Universities in India. 
Details of this Fellowship Scheme are publish- 
ed elsewhere in this issue. 
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Synthetic Rubber from Alcohol. By A. Tala- 

lay and M. Magat. (Interscience Publish- 
ers, Inc., New York, U.S.A.), 1945. Pp. 298. 

Price $5.00. 

This book is a publication on a subject of 
topical interest. The Russian Planners with 
great foresight encouraged and financed in- 
vestigations by their scientists on the produc- 
tion of synthetic rubber from alcohol in antici- 
pation of a war which might cut them off from 
the sources of natural rubber. The book is a 
story which tells us how the Russian scientists 
rose to the occasion. Not only were synthetic 
rubber plants functioning successfully in 
Russia when Germany declared war against 
her; but she was able to render material assist- 
ance to U.S.A. when Japan got possession of 
the natural rubber resources of the East 
Indies. The authors have rendered a service 
to the English-speaking scientific world by 
presenting in a book form the valuable work 
which had remained inaccessible in Russian 
literature. 

This technical process centres round the 
well-known discovery of Lebedov that a 
combination of a dehydrating • and de- 
hydrogenating catalyst can give butadiene, 
in considerable yield, from alcohol. The 
catalyst and technology have been conti- 
nuously improved with the result that the 
yield of butadiene increased from 22 per cent, 
in 1934 to 41 per cent, (or 70 per cent, of 
theoretical) in December 1939. Unfortunately 
the method of preparation of the catalyst has 
not been revealed; and one has got to remain 
content with the observation that it is a com- 
bination of two materials A and B which may 
be zinc oxide or aluminium oxide or manga- 
nese oxide, etc. The technology of the process, 
however, has been described in considerable 
detail. The Emulsion method of polymerising 
butadiene into synthetic rubber is practised 
in Germany and other countries but not in 
Russia; and here valuable information has 
been given as to how emulsion polymerisation 
should be done. In Russia, the polymerisation 
or rather to be accurate, polycondensation of 
butadiene into rubber is carried out, with the 
aid of a finely dispersed sodium catalyst 
“mostly spread thinly over metal shelves or 
trays”. 

Besides this Russian work, the book gives 
general information on the physico-chemical 
properties of butadiene polymers, e.g., their 
chemical constitution and molecular weights, 
X-ray structure and mechanical properties, 
plasticity, gel formation, oxidation, heat- 
hardening, viscosity, etc. The treatment of the 
subject is well balanced — theory and practice 
— each receiving due share of attention. 

It is not surprising that some vital informa- 
tion relating to the production of synthetic 
rubber from alcohol should have been with- 
held in war-time for reasons of security, but 
it is surprising to note that Russian scientists 


take out patents not only in countries outside 
Russia but also in their own. 

J. C. G. 

An Outline of Industrial Metallurgy. By 

D. G. P. Paterson and J. Bearn. (Chapman 

and Hall, Ltd., London, W.C. 2), 1944. Pp. 

185. Price 12sh. 6d, 

A publication of this kind is of great assist- 
ance to non-specialists interested in the manu- 
facture of metals, and also to a Research 
worker on the latest developments of iron and 
steel and other important non-ferrous metals. 
It deals with all aspects of metal working com- 
mencing from the smelting of th(' ore down to 
the final finishing of all products. Perhaps, an- 
other chapter describing details of smelting of 
iron, steel and more prominent of non-ferrous 
alloys would have added to the value of the 
book- When it is . remembered that the vari- 
ous processes involved in different stages are 
exceedingly complicated, the reader will ap- 
preciate’ the procedure adopted by the authors, 
helping him to have a clear unden-standing of 
the subjects. 

As metal working requires the use of high 
temperatures, the importance given to the 
scientific measurement of temperatures is cor- 
rectly emphasized. The principal features of 
smelting and shaping of the metals and alloys 
are very clearly, though briefly, dealt with. 
The physical and chemical properties attained 
by the metals as a result of various treat- 
ments are discussed in great detail and should 
prove immensely useful to all rt'scarch stu- 
dents and non-technical readers. Methods of 
thorough examination of the metals and alloys 
under microscope and X-ray, have been de- 
scribed clearly and the Research worker linds 
ample hints and notes on the procedure to be 
followed. Interpretation of the results so 
achieved, and means of locating and determin- 
ing the extent of defects in the rntdallie mate- 
rials are exhaustively treated. 

In these days when the metals are rt^quired 
to satisfy very rigid specifications, and to 
prove their worth for complete freedom from 
risk and uncertainty, chapters dealing with 
this aspect will undoubtedly prove very valu- 
able. 

During the last twenty years and especially 
during the war years, the great importance 
emphasised on the heat treatment of the metals 
and ^ alloys is brought out very clearly, and 
details of different methods of heat treatment 
for certain types of alloys are set forth. Chap- 
ter on Industrial Heat treatment and the sub- 
sequent chapters describing among others, 
latest methods of normalising, bright anneal- 
ing by cracked ammonia process, hardening 
and tempering of special alloy steels, nitrid- 
ing, etc., contain valuable information useful 
to all engaged on the manufacture of alloy 
steels. 
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Till recently one of the chief drawbacks in 
the larger use of some of these highly special- 
ised alloys was the difliculty in handling them 
and machining them. These difficulties are 
being overcome by giving them a special 
treatment prior to machining, and by the use 
of special cutting tools— a development of far- 
reaching importance to Engineering Industries. 

Spec’ial detailed treatment of aluminium 
alloys and stainless steels dealt with in two 
chapters ^ indicates the importance these alloys 
are playing in the modern-day high class engi- 
neering practice. Means of improving the 
qualities of metals, normally possessing ordi- 
nary qualities, have also been dealt with. 

The question of repairs to the broken or 
damaged parts of metals has not escaped the 
attention of the authors. The different practi- 
ces such as soldering, gas welding, electric 
welding have been treated in a very clear 
manner. Improvement in the technique of 
electric welding and the development of induc- 
tion and other means of liardening of parts 
liable to wear have been clearly described. 

F'inally, the action of various agents in cor- 
roding, thereby shortening the lives of metals 
is referred to. Some methods of protecting 
them against corrosion may be traced back to 
the days when metal began to be used. 
Remedies have been suggested and adopted 
from time to time and many of them have 
limitations. Tho urge for utilising all the 
natural resources in the world to the best 
advantage and the anxiety that the metallic 
resources will soon get d(‘pleted if the present 
increased rate of consumption continues have 
led to intensive research on methods of pre- 
venting corrosion, and this aspect has been 
very exhaustively dealt with and the various 
protecting agents and methods of applying 
them are described in detail. 

Numerous illustrations, diagrams, micro- 
photographs, etc., greatly enhance the useful- 
ness of this publileation. 

D. V. Krishna Hao- 

You and Your Radio. By Vepa V. Lakshmana 

Hao. (Addison & Co., Ltd., Madras), 1945. 

Second Edition (Revisc'd). Pp. 170. Price 

Rs. 5. 

A book for llu' relatively non-scrious stu- 
dt'nts of Radio, who do not care to delve very 
deep but wisli to be entc'rtained and lightly 
instructed while operating their Receiving sets, 
has long been needed. You emd Your Radio 
by Vepa V, Lakshmana Rao which covers the 
entire story, (Ills a distinct want in this direc- 
tion. 

The author has divided the book into twenty- 
three chapters. Beginning with fundamental 
lessons and carrying through the Broadcast 
cliain, he follows it up with simple and easily 
understood explanations of the Radio receiver 
and its allies. Besides discussions and pictures 
illustrating points of technique, the book in- 
cludes a number of art plates covering various 
aspects of Broadcasting. 

The excellent reception accorded the first 
edition of this book since its appearance in 
1942 has prompted the author to undertake 
this revised edition. 


Though largely devoted to the interests of 
the general reader, this book will provide 
much useful information to the Radio techni- 
cian. C. .R. K. 

The Rubber Industry in India. By Dr. N. N. 
Godbole. A.I.M.O. Monograph No. 6. (All- 
India Manufacturers’ Organisation, Bombay). 
Pp. 24. 

This is a cursorily written pamphlet of but 
24 pages (4"x 6") of which five are devoted 
to History, six to Chemistry, four to Latex, 
and the rest to Rubber Trade and Technology. 
There is not enough of useful information in 
any of the sections, excepting perhaps to some 
extent in the last, and the general usefulness 
of this pamphlet in this well-known series is 
very doubtful. 

Sargentia — No. V. Fragments papuana (obser- 
vations of a naturalist in Netherlands New 
Guinea). By H. J. Lam. Pp. 1-196, with two 
maps and thirty-two text-figures. Trans- 
lated from the Dutch by Lily M. Perry. 
(Published by the Arnold Arnold Arbore- 
tum of Harvard University, Jamaica Plain, 
Mass., U.S.A.), 1945. Price $ 3.00. 

This publication of the Arnold Arboretum, 
being a translation into English of Professor 
Lam’s original Dutch work, has come to be 
under the stress of war. To-day information 
is sought for, as never before, regarding poor- 
ly known flora of several parts of the globe. 
Dr. Lily M. Perry’s efforts with inspiration 
from Dr. Frans Verdoorn is, therefore, amply 
rewarded by the wealth of information she 
has presented in the volume both topographi- 
cal and botanical. Dr. Perry’s appreciation of 
Prof. Lam’s presentation of botanical enumera- 
tions and descriptions and his faithful record- 
ing of detail is fully justified by this excellent 
publication. It would be impracticable to 
dwell, within the space of this review, on the 
various botanical details presented therein. 
Nevertheless, the statistics of the collection 
given as below may convey an idea of the 
richness of the flora of the Netherlands New 
Guinea. 

The entire collection of Professor Lam has 
been placed in 109 plant families. Of the 109 
families studied, 467 members represent 285 
species, of which 103 are new. In the Pterido- 
phytes the 344 members belong to 204 species, 
of which 66 are new. 

In addition to the description of these plant 
material the author has very ably presented 
minute details of the Ecology of the terrain 
and the occurrence of respiratory roots and 
pneumatophores in mangrove rattan — hitherto 
undescribed; of fragrant flowered Barringtonia 
sp.; of other trees with enormous prop-roots, 
etc. There are excellent sketches of landscape, 
other drawings of plant material and a good 
deal of information on Myrmecophilous plants 
which make reading very pleasant. Publica- 
tions of this description should find a place in 
college libraries, for it stimulates thinking in 
the undergraduate botanist on the modes of 
describing floras of localities in a country like 
ours where great patches of vegetation are 
still largely a terra incognita from the botani- 
cal point of view. T. S. Sadasivan. 
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Messrs Hargolal & Sons, The Science Appa- 
ratus Workshopj Amhala Cantt., seek to make 
contacts with inventors and others who may 
have ideas relating to designing, improvements 
or introduction of new scientific instruments and 
allied products. Main objective is the market- 
ing of improved products or new ideas for 
instruments for educational science. Ideas may 
also relate to scientific toys and games. All 
ideas submitted will be treated with utmost 
confidence and will be^ exclusive property of 
the inventors unless it is adopted by the firm. 
Further particulars from : Managing Proprie- 
tor, Hargolal & Sons, Ambala Cantt. 

MAGNETIC NOTES 

Magnetic conditions during June 1.945 were 
slightly less disturbed than in the previous 
month. There were 22 quiet days, 7 days of 
slight disturbance and 1 day of moderate dis- 
turbance as against 20 quiet days and 10 days 
of slight disturbance during the same month 
last year. 

The quietest day during the month was the 
29th and the day of the largest disturbance 
the 6th. 

The individual days during the month were 
classified as shown below: — 



Disturbed days 

Quiet days 

Slight 

Moderate 

1-5,11-16, 18-26, 

28, 29. 

7-10, 17, 27, 30. 

() 


No magnetic storms occurred during the 
months of June 1944 and 1945. 

The mean magnetic character figure for the 
month of June 1945 was 0*30 as against 0*33 
for June 1944. A. S. Chaubal. 


Magnetic conditions during July 1945 were 
more disturbed than in the previous month 
There were 18 quiet days and 13 days of 
slight disturbance as against 27 quiet days and 
4 days of slight disturbance during the same 
month last year. 

The quietest day during the month was the 
27th and the day of the largest disturbance 
the 17th. 

The individual days during the month were 
classified as shown bedow r — 


Quitit days 


DistuilKul (lays 


2, 9-15, 19-22, 24-27, I, :i-H, 19-18, 23. 
29, 31. 28, ,3U. 


No magnetic storms occurred during the 
months of July in 1944 and 1945. 

The mean character Hgure for tlie month of 
against 0*13 for July 

1944. 

M. Pandukanga Had. 

It is proposed to hold the 14th Conference 
of the Indian Mathematical Society at 

week of December. 

1945. Authors of papers are reauested to send 
their papers with ab.stracls to Dr. A. Nara- 
^nsa Rail, Annamalai NuRar, before tlie end of 
October, 1945. 

SEISMOLOGICAL NOTES 

Among the earthquake .shocks recorded 
by the Seismographs in the Bombay (Colaba) 
Observatory, there were two moderate and one 
slight shock during each of the months June 
and July 1.94.'>. Partieiilar.s of these shocks 
have been given in the table below. 


1945 

Month and 
Date 

Time of 
origin 

J.S.T. 

Intensity 

of 

shock 

Kpicentral 
distance from 
Boin])ay 


H. 

1 

M. 


(Miles) 

June 4 

18 

39 

Moderate 

81.7 

14 

06 

14 

Slight 

1725 

23 

00 

30 

Moderate 

1300 

July 15 

12 

05 

Slight 

4680 

22 

17 

10 

Moderate 

2035 

23 

10 

25 

Moderate 

1815 


Co-ordinates of 
epicentre 


hat. 29° NT.; l.on^. 
K. 


Lat. 39" N., Long. 
63” K, Near Caspian 
Sea. 


Kcmark.H 


Felt in Del id and other 
places in Northern India 
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fDIAN INDUSTRIALISTS^ DELEGATION ABROAD 


ation of Indian Industrialists, ' whose 
)S in the United Kingdom were 
runted in this Journal (Current 
y 1945, p. 165), have now returned 
the United States travelling via 
vlany of the individual members 
nterviewed by the Press on various 
their work abroad. The press 
the opinions and impressions of the 
nembers have not always been easy 
jether and at times have tended to 
confusing. It was thus necessary to 
xthoritative statement on behalf of 
ion and this has been now done in 
: an official Report which has been 
Dr. P. S. Lokanathan, Secretary to 
don. The Report covers a wide 
roblems, some of which, like the 
^kground of the country, the allot- 
3 llar exchange and the liquidation 
sterling assets, primarily not within 
r of Current Science, The follow- 
i from the Report of the Secretary 
r, of interest to men of science and 

, . . enabled in the aggregate to get 
picture of British and American 
wering an extremely wide range 

I activity Our impression was 

an industry is in many respects well 
ritish industry in efficiency and in 
Lxsed, In the held of research, on 
Land, it seemed to us that Britain 
; as advanced as America. In both 
pplied and theoretical research is 
cted on a gigantic scale and money 
it by both Government and private 

much impressed by the improve- 
chnique and the scientific advances 


clfected in both countries The immense 

complexity of modern industry particularly in 

the engineering and chemical fields have 

convinced us that if India’s industrialisation is 
to be as speedy as public opinion and her eco- 
nomic situation demand, we should unhesi- 
tatingly seek to import ready-made technique 
and industrial “know-how” from these two 
and other countries. 

“With the possible exception of medium-size- 
cd, general purpose machine-tools the de- 

mand for capital equipment ... is so great that 
deliveries and prices are bound to be unfavour- 
able for a considerable time There seems 

to be no chance of getting any (textile machi- 
nery) for a long time from America while deli- 
veries from England cannot be expected under 
two years. In the case of other types of capital 
equipment, such as power plants, heavy and 
special purpose machine tools, transport equip- 
ment, electrical equipment, mining machinery, 
forging, foundry and chemical plants, etc., deli- 
very periods vary greatly from six months to 
two years or more but they are generally long- 
er in England than in the U.S.A. 

“We believe that in a couple of -years or so 
prices as well as deliveries will become easier 
and that the machinery then available will be 
of a more advanced and efficient type, ... It 
would be inadvisable for industrialists in India 
to be in a hurry to purchase capital equipment 
under present conditions except, of course, 
where requirements are so urgent or of such 
a nature that they cannot be postponed. . . . 
We should like to sound a note of warning 
against the purchase and installation of old 
and worn-out equipment which would cripple 
India's capacity to compete in later years. . . . 

“ . . . of war surplus stock . . *. being either 
new or practically new . . . prices will range 
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from 50 to 60 per cent, of their original cost . . . 
we should like to impress upon Government 
and the business community ^ in^ India the 
necessity and urgency of constituting in both 
countries an organisation which would locate 
available equipment, inspect and report on it 
when necessary, canalise all enquiries from 
India and furnish machinery for their procure- 
ment from the various surplus disposal boards. 

'‘We have returned from our- trip enriched 
v/ith first-hand knowledge of the economic and 
industrial conditions and prospects in Great 
Britain and the United States and with a better 
informed appreciation of the significance, scope, 
needs and complexities of modern industry. 
We have come back more than ever convinced 
that only by means of large-scale industrialisa- 
tion backed by massive scientific research and 
education, can India hope to emerge from her 
poverty and distress and rapidly build up the 
high standard of living to which her people 
are entitled and so desperately aspire.'’ 

This valuable Report does not make pleasant 
reading to those who believe that the indus- 
trial development of India is merely a question 
of planning on paper, ordering the requisite 
equipment from, just across the counter, install 
it and begin to collect profits. It is refreshing 
to notice the emphasis placed by these veteran 
industrialists that the large-scale industrial- 
isation of the country should be “backed by 
massive scientific research and education”. 
The Delegation have done a signal service to 
the country in publishing this Report which is 
characterised by objective and critical discern- 
ment, 

COMMODITY COMMITTEES AND 

COMMUNAL PROSPERITY 

T T was indeed a happy moment when the 
■ Member of the Government of India for 
Education, Health and Lands, struck the 
fruitful idea of creating Commodity Commit- 
tees for ensuring the education and collabora- 
tion of the communities of India for the 
development of their economic resources. This 
plan has been welcomed by Current Science 
as an effective instrument for the creation 
of a new epoch of scientific and industrial 
awakening in the country. 

At the present time five such Committees 
have been constituted and are in a working 
condition, namely, The Indian Central Cotton 
Committee, The Indian Lac Cess Committee, 
The Indian Central Jute Committee, The 
Vegetable Oil Committee and the latest addi- 
tion, the Coconut Committee. 

.Considering the possible expenditure of pub- 
lic money and material on these Committees 
and expectations of increased economic pros- 
perity arising from their activities, it seems 
necessary to review not only their past work- 
ing so far but also to indicate the general 
policy which they must pursue in order to 
realise their full potentialities of development. 

At the outset it is necessary to empha- 
sise • that in the creation of institutions 
of this sort, the main object should be to 
foster an original output of new thoughts, new 
knPWledge and new modes of utilisation of 


the valuable commodities of India providing 
suitable opportunities for self-expression 
of national professional talent in the con- 
nected fields of scientific research, skilful 
industrial and agricultural application of new 
knowledge and business enterprise required 
for large-scale production of new products. 
Obviously the best way of 'realising this con- 
summation is the organisation of an experi- 
mental indusWal laboratory for each commo- 
dity under the leadership of competent and 
patriotic leader of scientific research interested 
in the subject who will be a whole-time officer 
adequately financed and authori.sed for the 
free exploitation and investigation of the in- 
dustrial and scientific potentialities of the com- 
modity concerned. Without such a nuclear 
activity it will be useless to expect an ade- 
quate economic development of the resources 
of this country. Judged from this standpoint 
scientific India can well complain that the 
current administrative policy has failed to give 
the scientific Indian researcher the leading 
place in the constitution and working of these 
Commodity Committees. On the other hand, 
by placing commercial and political foreign 
interests at the head of affairs in the creative 
realm of future developments for the economic 
benefit of the country the cart haKS been put 
before the horse at too early a stage of our 
Country’s new era of industrial regeneration. 

To take one example, the oldest of these 
Committees, namely, the Indian Central Cot- 
ton Committee, has been in existence sitice 
1921 and in a Report of their work during the 
last twenty years published in 1942, the atten- 
tion which they have paid to Indian scientific 
research is so scanty and indifTorent that 
it almost deserves thorough overhauling. 
Below is quoted a paragraph on “Research 
Students” from page 31 of the Report in illus- 
tration of the importance given to Indian 
research by this Committee, and of their utter 
neglect of leading national scientific talent in 
organising their programmes, 

“In the beginning, the Committee had per- 
force to undertake the training of research 
scholars in the various branches of science 
pertaining to cotton for employment on its 
research schemes or in the Provincial Agri- 
cultural Departments. Gradually, however, 
the necessity for this has disappeared and 
scholarships are now, generally speaking, 
only granted when need for specially trained 
workers arises in connection with the Com- 
mittee’s schemes or in Agricultural Depart- 
ments. Sometimes scholarships are also 
awarded for specialised training at recognis- 
ed institutions abroad or in the Committee’s 
Cotton Genetics Research Scheme at the 
Institute of Plant Industry, Indore.” 

If, on the other hand, there had been a 
continuous harnessing of all-round National 
Scientific talent in the elaboration of- schemes 
of research for the adequate utilisation of 
cotton and its associated by-products, India 
rnight be producing by now, commercial quan- 
tities of furfural, laevulinic acid, raffinose, 
tocopherol and a few other valuable industrial 
products for internal consumption and prosper- 
ity (unpublished work of K. Karamchandani 
under the writer’s guidance). 


Sir A. L. Mudaltar 
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The progress of the Lac Cess Committee 
during the last fifteen years of its existence 
exhibits equally depressing features in spite of 
a large volume of reported investigations both 
in India and abroad. The root of the depres- 
sion lies in the fact that Indian workers who 
were induced to make useful though disjointed 
contributions to existing knowledge both in 
India and in London, have never been 
entrusted with the necessary freedom and 
authority to consolidate their ideas to tlx'eir 
logical consummations. The tendency has been 
more to fill up existing jobs with indifferent 
personnel, than to discharge a national res- 
ponsibility with due consideration of the claims 
of professional and economic interests involved 
therein. 

The only way to remedy this state of affairs 
lies in the constitution of a permanent com- 
mittee of leading Indian scientists of all scien- 
ces, pure and applied, who should be authoris- 
ed by the Government to appoint their own 
expert sub-committees for each commodity to 
initiate new schemes of research in relation to 
the particular commodity, with adequate funds 
for the creation of necessary laboratory and 
educational facilities at suitable centres 
throughout India. 

The idea of sending scholars abroad for spe- 
cialised training with a view to develop our 
country’s resources has very often proved to 
be more a recreation than a real aid to the 
creation of suitable opportunities for local 
scientific talent for the self-reliant organisation 
of suitable programmes of research. It should 
be remembered in this connection that in spite 
of ignorant and ignoble attempts by interested 


parties to disintegrate the scientifically organ- 
ised communal solidarity of India, the commu- 
nities in India have still not lost their heredi- 
tary and inborn professional responsibilities 
and efficiencies. The disinterested research 
scholar, the public-spirited administrator, the 
philanthropic businessman and landed aristo- 
cracy, and the self-respecting skilled artisan are 
still alive in India, each with his inborn profes- 
sional intuitions and equipment. It should be 
the sole aim of each Commodity Committee to 
bring together the goodwill and enthusiastic 
co-operation of members of each- of these four 
communities into active collaboration in an 
experimental research laboratory intended for 
the exploitation of the industrial potentialities 
of each of the valuable commodities of India. 

In the writer’s opinion there is no half-way 
house between a free and full communal pros- 
perity for India and the necessity for the 
establishment of laboratory facilities for the 
mutual understanding and planned collabora- 
tion of members of the professional communi- 
ties of India in the cause of the economic util- 
isation of our country’s material resources in 
the immediate future. 

It is therefore, earnestly hoped that before 
long, there will be a definite change of orienta- 
tion of policy in the working not only of the 
present Commodity Committees, but also of 
others that are likely to come into being in the 
near future, so as to make these organisations 
real and powerful instruments for the creation 
of National outlook, professional personnel, and 
economic communal prosperity. 

P. Ramaswami Ayyar. 


SIR A. L. MUDALIAR 


nPHE appointment of Sir A. LaJ^shmana- 
^ swamy Mudaliar as Vice-Chancellor of 
the University of Madras for a second term 
of office is an event which gives the deepest 
satisfaction to educational circles in South 
India. At this time when many problems 
relating to University Education await solu- 
tion, the Madras University is fortunate in 
having one of the foremost of Indian Educa- 
tionalists at the helm of affairs to guide her 
destinies. 

After graduating from the Madras Christian 
and Medical Colleges, Sir Lakshmanaswamy 
began his career as a member of the Provincial 
Medical Service and was connected with the 
Government Hospital for Maternity and Child 
Welfare, Madras. He joined the hospital , as 
an Assistant and later rose to the position of 
its Chief. The very high standard of his work 
and scholarship earned for him a front rank 
in the medical profession - as a leading author- 
ity on Obstetrics and Gynaecology. He contri- 
buted much to the scientific side of his subject, 
wrote a well-known text-book, and trained a 
large number of medical men for professional 
as well as scientific work. All this was duly 
recognised by his election to the Fellowship , 
of the Royal College of Obstetricians and 
Gynaecologists, England. His scientific en- 
thusiasm did not minimise the human interest 
he took in his work; all thr 9 ugh his career, 
when administrative responsibilities of various 


types weighed heavily, he found time to con- 
tinue his professional work and maintain con- 
tact with the Hospital to which he was so 
long attached and for which he did so much 
to develop it as the leading Institution of its 
kind in India. The medical profession in 
South India also knows him as an inspiring 
teacher, for he was Lecturer and later Profes- 
sor of his subject at the Madras Medical 
College. His appointment in 1937 as Principal 
of the College was a notable event, as it mark- 
ed a departure from custom, he being the first 
Indian to hold this key position of medical 
education in South India, 

Sir Lakshmanaswamy’s connexion with the 
Madras University dates from about twenty- 
five years ago, as a member of the Academic 
Council and the Senate. His deep study of 
University problems soon found him in the 
front line of University administration and 
in the Syndicate, whose membership he held 
without interruption. The period of his active 
work at the University .with successive Vice- 
Chancellors, particularly from 1930-1940, was 
one of the most fruitful periods of expansion 
of its activities, in the starting of the different 
Research Departments and adequately housing 
them in the University area. Along with the 
then Vice-Chancellor, Sir K. Ramunni Menon, 
he took the keenest interest in the starting of 
the three Scientific Laboratories of the Uni- 
versity, viz.y Botany, Zoology and Biochemistry, 
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Messrs Hargolal & Sons, The Science Appa- 
ratus Workshop i Amhala Cantt., seek to make 
contacts with inventors and others who may 
have ideas relating to designing, improvements 
or introduction of new scientific instruments and 
allied products. Main objective is the market- 
ing of improved products or new ideas for 
instruments for educational science. Ideas may 
also relate to scientific toys and games. All 
ideas submitted will be treated with utmost 
confidence and will be exclusive property of 
the inventors unless it is adopted by the firm. 
Further particulars from : Managing Proprie- 
tor, Hargolal & Sons, Ambala Cantt. 

MAGNETIC NOTES 

Magnetic conditions during June 1945 were 
slightly less disturbed than in the previous 
month. There were 22 quiet days, 7 days ot 
slight disturbance and 1 day of moderate dis- 
turbance as against 20 quiet days and 10 days 
of slight disturbance during the same month 
last year. 

The quietest day during the month was the 
29th and the day of the largest disturbance 
the 6th. 

The individual days during the month were 
classified as shown below : — 



Di.sturbed days 

Quiet days 

! 

Slight 

Moderate 

1-5,11-16, 18-26, 

28, 29. 

7-10, 17, 27. 30. 

6 


No magnetic storms occurred during the 
months of June 1944 and 1945. 

The mean magnetic character figure for the 
month of June 1945 was 0-30 as against 0-33 
for June 1944. A. S. Chaubal. 


Magnetic conditions during July 1945 were 
more disturbed than in the previous month. 
There were 18 quiet days and 13 days of 
slight disturbance as against 27 quiet days and 
4 days of slight disturbance during the same 
month last year. 

The quietest day during the month was the 
27th and the day of the largest disturbance 
the 17th. 

The individual days during the month were 
classified as shown below: — 



1 Disturbed clays 


Slight 

2, 9-15, 19-22, 24-27, 
29, 31. 

1,3-8,10-18,23- 
28, ;t(). 


No magnetic storms occurred during the 
months of July in 1944 and 1945. 

The mean character figure for the month of 
July 1945 was 0*42 as against 0*13 for July 

1944. 

M. Panduranga Rao. 

It is proposed to hold the 14th Conference 
of the Indian Mathematical Society at 
Delhi during the third week of December, 

1945. Authors of papers are requested to send 
their papers with abstracts to Dr. A. Nara- 
^nga Rao, Annamalai Nagar, before the end of 
October, 1945. 

SEISMOLOGICAL NOTES 

Among the earthquake shocks recorded 
by the Seismographs in the Bombay (Colaba) 
Observatory, there were two moderate and one 
slight shock during each of the months June 
and July 1945. Particulars of these shocks 


1945 

Time of 

Intensity 

Epicentral 

Co-ordinates of 


Month and 

origin 

of 

distance from 

Remarks 

Date 

l.S.T. 

shock 

Bombay 

epicentre 


1 

H. M. 


(Mile.s) 




June 4 

18 39 

Moderate 

815 

Lat. 29° N.; Lone. 

81“ E. 

Felt in Delhi and other 

14 

06 14 

Slight 

1725 

places in Northern India 

23 

00 30 

Moderate 

1300 



July 15 

12 05 

Slight 

4680 



22 

, 17 10 

Moderate 

2035 




10 25 

Mod erate 


Lat. 39° N., Long. 


23 j 



1815 j 

53° E. Near Caspian 
Sea. 
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INDIAN INDUSTRIALISTS’ DELEGATION ABROAD 

^HE Delegation of Indian Industrialists, ‘ whose cifected in both countries The immense 

activities in the United Kingdom were complexity of modern industry particularly in 

briefly recounted in this Journal (Current the engineering and chemical fields have 

Science, July 1945, p. 165), have now returned convinced us that if India’s industrialisation is 
home’ from the United States travelling via to be as speedy as public opinion and her eco- 
England. Many of the individual members nomic situation demand, we should unhesi- 
have been interviewed by the Press on various tatihgly seek to import ready-made -technique 
aspects of their work abroad. The press and industrial “know-how” from these two 
accounts of the opinions and impressions of the and other countries. 

individual members have not always been easy “With the possible exception of medium-size- 
to piece together and at times have tended to ed, general purpose machine-tools .... the de- 
be slightly confusing. It was thus necessary to mand for capital equipment ... is so great that 
issue an authoritative statement on behalf of deliveries and prices are bound to be unfavour- 

the Delegation and this has been now done in able for a considerable time There seems 

the form of an official Report which has been to be no chance of getting any (textile machi- 
released by Dr. P. S. Lokanathan, Secretary to nery) for a long time from America while deli- 
tho Delegation. The Report covers a wide veries from England cannot be expected under 
range of problems, some of which, like the two years. In the case of other types of capital 
political, background of the country, the allot- equipment, such as power plants, heavy and 
ment of Dollar exchange and the liquidation special purpose machine tools, transport equip- 
of blocked sterling assets, primarily not within ment, electrical equipment, mining machinery, 
the purview of Current Science. The follow- forging, foundry and chemical plants, etc., deli- 
ing excerpts from the Report of the Secretary very periods vary greatly from six months to 
are, however, of interest to men of science and two years or more but they are generally long- 
technology. England than in the U.S.A. 

“We were ... enabled in the aggregate to get “We believe that in a couple of -years or so 
a general picture of British and American prices as well as deliveries will become easier 
industry, covering an extremely wide range and that the machinery then available will be 

of industrial activity Our impression was of a more advanced and efficient type. ... It 

that American industry is in many respects well would be inadvisable for industrialists in India 
ahead of British industry in efficiency and in to be in a hurry to purchase capital equipment 
equipment used. In the field of research, on under present conditions except, of course, 
the other hand, it seemed to us that Britain where requirements are so urgent or of such 
was at least as advanced as America. In both a nature that they cannot be postponed. . . . 
countries applied and theoretical research is We should like to sound a note of warning 
being conducted on a gigantic scale and money against the purchase and installation of old 
lavished- on it by both Government and private and worn-out equipment which would cripple 
enterprise India’s capacity to compete in later years. . . . 

“We are much impressed by the improve- “... of war surplus stock being either 
ments in technique and the scientific advances new or practically new . . . prices will range 



220 Gajjar & Sreenivasaya : Economic 

in 1933. He acted as Vice-Chancellor in 1941 
and was elected for his first term of Office 
in 1942. * ’ 

The first term of Office recently completed 
by Sir Lakshmanaswamy is noteworthy for the 
great interest which the Madras University 
took in fostering Technological Education in 
South India. The importance of Technical edu- 
cation so as to train suitable personnel for 
industrial work has been stressed in our 
columns from time to time. Chemical and 
allied industrial development has been parti- 
cularly backward in South India owing mainly 
to the absence of suitably equipped training 
centres. With his. characteristic zeal Sir Laksh- 
manaswamy took up this cause and succeeded 
in enlisting the support of the Government 
and a leading Industrialist, Dr. Alagappa 
Chettiar, with the result that it was possible, 
with the co-operation of the Government 
Engineering College at Guindy, to open a Col- 
lege of Technology in 1944. This College 
began with courses in Chemical Engineering 
and has already developed further with 


Utilisation of Sharks in India 

arrangement for courses in Textile and Lea- 
ther Technolggies, subjects of special interest 
to industrial development in South India. 

Among the other achievements of the 
Madras University during this period, particu- 
lar attention should be drawn to the starting 
of new graduate courses in Commerce and in 
Nursing, and to the organisation of short-term 
post-graduate courses for the Medical Profes- 
sion. 

In the various reconstruction programmes 
for this country, Sir Lakshmanaswamy has 
already put in much notable work on the 
Health and Survey Committee of the Govern- 
ment of India, as the Chairman of -the Educa- 
tional Reconstruction Committee of the Uni- 
versity of Madras and as Member of many 
of the Committees constituted by the Govern- 
ment of Madras. Our very best wishes go to 
him for the success of his future work and the 
continuation of the sound and energetic poli- 
cies on Educational and Medical problems that 
have so characteristically come from him. 


ECONOMIC UTILISATION OF SHARKS IN INDIA 

BY 

(Miss) INDIRA M. GAJJAR and M. SREENIVASAYA 


(Section of Fermentation Technology, 

CHARK LIVER OIL industry in India to-day 
^ represents one of the war-born industries, 
whose survival capacity during the post-war 
period is solely dependent upon the extent 
, of support which the industry would re- 
ceive from the Central Government. The 
industry when consolidated and developed 
would not only afford employment to tens of 
thousands of fishermen but also provide a sup- 
plementary and desperately needed source of 
nourishing meat and a rich and exclusive 
source of an indispensable group of vitamins ; 
in addition, other portions of the carcass now 
discarded could be made to yield a wide 
variety of valuable products : hides, active 
principles, biologicals and fine chemicals. 
As in the case of herds of cattle and flocks of 
sheep, the sharks need not be raised; they 
breed naturally in the depths of the coastal 
waters of this sub-continent; controlled fish- 
ing and scientific management of sharks will 
ensure a steady supply of this raw material. 
The sharks, if properly utilised, will serve to 
conserve the cattle wealth of the country, 
which has got depleted to an alarming extent 
during the war period. These are circumstan- 
ces of compelling significance which entitle the 
industry to every form of Government support 
and protection. 

In consideration of the national importance of 
the industry, the Central Government may be 
expected to grant adequate protection against 
aggressive foreign competition * and extend 
generous financial support for the prosecution 
of researches on the fundamental and techno- 
logical aspects of the industry. 

' At the moment, the shark liver oil industry, 
which has made some promising headway 
during the war, is overshadowed by the com- 
placency, the . xmcertainty and the indecision 
which constitute a lamentable feature of post- 


Indian Institute of Science, Bangalore) ‘ 

war planning in this country and by the immi- 
nent commencement of the whaling operations 
by Anglo-Noi:wegian interests as revealed by a 
recent broadcast. The threatening aspect of this 
enterprise becomes apparent if attention is 
called to the recent' discovery that the whale 
liver is the richest source of “Kitol’' which on 
simple distillation gives vitamin A; This is a 
direct challenge to the shark liver oil whose 
recognition as one of the richest sources of 
vitamin A is largely due to the pioneering 
investigations of Dr. Sunder Raj and his col- 
laborators. 

Since 1940, the Departments of Fisheries in 
the several maritime Provinces and States 
have intensified their efforts and achieved a 
substantial measure of progress in the produc- 
tion of shark liver oil; some of them have also 
investigated the process of filletting and curing 
the edible portions of the shark by improved 
methods. We have not been able to secure 
reliable data ragarding* the annual production 
of shark liver oil in the country ; much less 
have we been able to obtain information with 
regard to the total number or weight of sharks 
caught .from the coastal waters of India. Setnai 
(1945) is of the opinion that during the past 4 
years an output of a million and a half pounds 
of oil may not be an extravagant claim. Con- 
sidering the widespread prevalence of night- 
blindness and general malnutrition in this 
country, and assuming that an average deficien- 
cy (computed on the entire population) works 
out to about 20 per cent., the country's require- 
ment of shark liver oil of 10,000 l.u/per gm. 
potency, wiU amount to about 28 million 
.pounds per annum. Taking 100 lbs. of liver 
as the average yield per shark, and assuming 
that 50 per cent, is the average yield of the 
oil, it can be calculated that 576,000 sharks 
wiU have to be caught per year to satisfy the 
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urgent human requirements of vitamin A; we 
have not taken into account the vitamin A 
deficiency which is believed to be alarmingly 
widespread among our cattle.- Whether our 
seas could sustain this rate of depletion of 
sharks, is a point on which expert opinion will 
have to be elicited. 

The total weight of the catch will amount 
to 576,000 X 1,500 lbs., i.e., 432,000 short tons. 
The utilisation of the carcass would thus pre- 
sent a problem of considerable magnitude and 
economic value. The shark, as indicated before, 
provides, in addition to the oil, other exploita- 
ble products. We could not get at any data 
pertaining to the relative weights of the vari- 
ous organs and tissues which could be obtained 
by dressing the carcass of a shark. One of us 
(I.M.G.) has taken up a study of this question 
and preliminary studies have revealed that 
the following percentages (Table I) of the 


Table I 

Percentages on the body-weight 
(All weighings with fresh material) 


Muscle 

45-2 

Stomach 

2'2 

Hide 

12-9 

Intestines 

1*0 

Head and 


Blood 

0*8^' 

Bones 

24*2 

Pancreas 

0-32 

Fins and 


Heart 

0*12 

tail 

6-1 

Kidney 

0*03 

Liver 

3-3 




’^‘Obtained by bleeding 


more important organs and tissues could be 
obtained. We have not been able to obtain 
data with regard to the ductless glands, which 
might ultimately prove important sources of 
hormones. We understand that Dr. B. B. Dey, 
who has done pioneering work in this field, is 
already, engaged on this problem. 

It will be seen that the annual catch of 
sharks amounting to 432,000 short tons would 
give not only the oil for which they are now 
fished but also ' considerable quantities of bye- 
products which could be processed into a vari- 
ety of useful materials. The accompanying chart 
(Table II) will serve to illustrate the scope of 
these byeproduct industries. Nutritious meats 
of high biological value from muscles (shark 
fi.esh pastes and puddings), hides of exceptional 
quality and strength, glues and gelatines from 
fleshings and sinews, proteins, peptones and 
amino-acids from nitrogen-rich organs and 
tissues, hormonal extracts from ductless glands, 
antidiabetic harmones from the pancreas, and 
vitamin rich concentrates of high antianaemic 
value from the liver, represent the more im- 
portant groups of products which portions of 
the shark carcass (at the moment mostly dis- 
carded) could be made to yield. 

The meat consisting principally of-' the 
muscle of the sharks and the rays, especially 
those with black-tipped fins, Carcharinus lim- 
batus, Carcharinus bleekeri, is now being util- 
ised. Small-sized Carcharinus melanopteruSt 


Table II 
SHARK (Carcass) 


EDIBLE PORTIONS • MON-EDIBLE PORTIONS 

1 I 


Muscle preserved Fins and tails used 
by filletting, smok- for making soup, 
ing and salting and 
for making pastes 
and puddings. 


Liver Ductless glands Pancreas and ’ Hide Other p)rtions of Bones, etc. 

1 other organs I the carcass ' I 

I I I I I 

Hormones 1 I On tanning Superphosphate, 

Insulin' Enzymes yields high quality | I etc. 

leather. Fish glue Fish guano 


Oil . Residue 

j : 

I I 

The glycerides Unsaponifiables 


Vitamins Provitamins Others 

I ! 


A Da Carotenes Sterols i 


Oil for tanning Drying oil for Plastics Essential fatty 

Paints & Varnishes acids 1 

I f: 1 n i 

Proteins of high Peptones Essential amino- Vitamins of Antianmmic Factors yet w4eiitified 
biological v^ue Sici4s the B-complex factor? 
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Sphyrna zygoena and Carcharinus menisorrach 
are consumed fresh and are generally admin- 
istered to women after child-birth. Setna^ 
(1945) haS: recorded that shark flesh is at 
present being filletted and salted in the fish- 
curing yards all along the coasts of Bombay 
and Madras. The product is said to find a 
ready market in the interior. Recently smok- 
ing of shark fillets has been undertaken and 
the process has been foimd to give a satisfac- 
tory product. Even the fins and the tails of 
the larger varieties of sharks are considered 
edible when made into^ soup; formerly large 
quantities of this material were being export- 
ed to England, Germany and China. 

The skin of the shark can be tanned to 
an extremely useful leather^ (1922) ; at the 
moment, there does not appear to be any 
organised attempt in this country to utilise this 
valuable byeproduct. Cameron^ (1937) has 
recorded an exceptionally ' high content of 
iodine (1*160 per cent.) for the desiccated 
thyroid glands of certain fish. The possibility 
of manufacturing potent preparations of insu- 
lin has been suggested; many fish possess 
pancreatic glands which have been _ found to 
contain exploitable quantities of this invaluable 
hormone. According to Tressler^» (1923) vari- 
ous species of sharks . have been examined to 
determine their relative value as potential 


sources of insulin. The shark has been found 
to contain this active principle in a form which 
can easily be extracted. In these directions, 
practically no work has been carried out in 
this country. 

We have completed a piece of investigation 
directed towards the utilisation of the liver 
residues of the shark as a source of peptones 
and amino-acids on the one hand, and on the 
other, of the vitamins of. the B-complex, anti- 
anaemic factors and other physiologically 
active principles. With regard to the other 
organs practically no work 'has been carried 
out ; it is of utmost urgency that work in this 
direction should be extended immediately; it 
will serve to lay the foundation for the 
establishment of a chain of interdependent 
industries, which together, would contribute 
towards the stabilisation of the shark liver oil 
and allied industries.^ 


1. Setna, /. Set. Industrial /Cesearc/i, 1945, 3 , 303. 
2. Fernand e.s, Indian Farming ^ 1940, 1 , 691. 3. Rogers, 
Practical Tannins', 1922, page 674. 4. Chr. Bomskov. 
Methodik der Ilormouforscku/i^i^, Bd. I, 1937, page 311. 5. 
Tressler, Marine Products of Commerce, 1923, page 693, 
Note. — The cost of printing this arti de has been met 
from a generous grant-in-aid from the Imperial Council 
of Agricultural Research, New Delhi. 


STORAGE OF FOODGRAINS 

By Dr. A. V. VARADARAJA IYENGAR, D.sc. 
(Biochemist, Malleswaram, Bangalore) 


TN normal times, the supply and demand for 
foodgrains and their products could be so 
adjusted as to entail the holding of minimum 
stocks for a minimum period of storage. 
Under conditions of war or of threatened 
famine, the shortage of foodstuffs in general 
necessitates the maintenance of large stocks 
and quite often for longer periods. Even in 
ordinary times, the storage of food-products 
has presented many problems in countries 
where climatic conditions favour generally 
the deterioration of such materials. This 
deterioration is usually associated with either 
a high atmospheric humidity or a high mois- 
ture content in the stored product. Humidity 
and moisture are thus primary factors which 
control insect attack and mould growth in the 
stored materials. Besides these, the conditions 
of storage as well as the conditions in which 
the grains are received are important factors 
which determine the loss of foodstuffs in a 
locality. The problem of storing foodgrains 
and food-products is thus important requiring 
close scientific approach for its study. In the 
present review, it is proposed to summarise 
the available knowledge on this problem and 
suggest a simple and practical method for 
adoption, whereby the loss of foodgrains may 
be reduced to a minimum. 

Conditions for Storing Foodgrains 
Foodgrains such as cereals and pulses have 
certain fundamental characteristics. In the 
first place, their moisture content is not a 
fixed entity but is conditioned by the humidity 
of the atmosphere in which it may be stored. 
*Thu§ depending upon humidit 7 j the grains 


take up or , lose water. According to Snow^ 
et al.y cereals take up more moisture than 
pulses (legumes) at a R.H. of 40-80 per cent. 
Above 80 per cent. R.H., this absorption is 
reversed. Gane- arrived at similar conclusions 
independently. The former investigators have, 
however, recommended safe levels of moisture 
content for storing different feeding-stuffs. 
Thus, a moisture content of 15*7 per cent, is 
the safe limit for short storage of wheat 
(about three months) while it may be 14*6 
for longer periods (over one year). In the 
case of maize, this safe limit has been fixed 
at 12*5 per cent, for export purposes. In 
respect of stored grains, the factor of safety 
varies to some extent with the different types 
of products, but broadly it may be fixed at 
12-14 per cent, moisture for satisfactory stor- 
age, although it could be conveniently lower 
than this. Secondly, grains with a moisture 
content of 15 per cent, and above, have a 
tendency to “heat” up, a feature which is 
not very desirable, as it affects the quality of 
the, grains. Thirdly, with a moisture content 
of 15 per cent, and more, conditions are fav- 
ourable for insects to feed and breed on the 
material. This is then followed’ by mould 
infestation. Wheat, with a moisture content of 
17 per cent., has been found to be readily 
infested by insects, particularly weevils. It 
must be emphasised here that it is not merely 
the moisture content of the stored grain, but 
the R.H. of the atmosphere surrounding the 
grains is equally important. It is not ade- 
quately realised that grains reach equilibrium 
with the ^tmospher^ and absorb or give up 
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moisture depending upon the humidity of the 
air. According to Barton-Wright and Tom- 
kins, mould growth was prevented on flour 
exposed to a R.H. of 79 per cent, and on bran 
to a R.H. of 75 per cent, during a period of 
four months’ storage. In discussing the influ- 
ence of humidity on storing feeding-stuffs, 
Snow et al.,^ concluded that mould develop- 
ment was conditioned generally by: (1). the 
R.H. of the atmosphere. (2) The temperature 
of storage. A humid atmosphere and a tem- 
perature of over 20® C. favour strong mould 
growth. (3) The length of storage period. At 
a R.H. of 75-100 per cent. m6uld growth takes 
place very soon, . while below 75 per cent. 
R.H., the development of moulds is extremely 
slow though not inhibited. (4) By the type of 
moulds. In discussing the effect of humidity 
on insects Germar*"'* observed a mortality of 
100 per cent, weevils in two days at a R.H. of 
20 per cent, and in twenty-two days at R.H. 
of 100 per cent. 

It is evident from the above that the mois- 
ture content of the grain at the time of storage 
and the humidity of the air to which it is 
exposed are two essential factors requiring 
careful control if insect and mould attacks are 
to be avoided during . storage. It may be men- 
tioned here that where grains are treated to 
reduce their moisture content to 10 per cent, 
or less, weevils are unable to attack such 
products, and where they are particularly 
excluded from air as well, the insects cannot 
carry on active life. Under such a low mois- 
ture content heating of the grains does not 
take place. Loss of grains during storage is 
thus avoided. The question of dehydrating 
grains to reduce the initial moisture content 
to the safe limit has to be considered both 
from the view-points of the moisture content 
of the same as well as the atmospheric condi- 
tions during such drying. It is obvious the 
dehydrated material should not be exposed to 
a high humidity, as water will be absorbed 
by the grains. Thus, in Burma, it has been 
observed that rice milled in the dry season, 
keeps better than that milled in the wet sea- 
son. Where the reduction in moisture content 
is small, heating may be resorted to, since the 
cost involved is not much. Where the grain 
is highly infested or where it is otherwise very 
moist, the removal of moisture by heat may 
not be a profitable one. Thus, in experiments 
conducted in W. Indies and Mauritius, the 
doubtful economy of such a procedure was 
indicated. 

Besides controlling the moisture relations of 
the grains intended for storage, the successful 
storage of foodgrains involves in the fulfil- 
ment of two other essential conditions, viz.y 
(a) that the produce to be stored is in a 
condition suitable for storage at the time of 
introduction into stores and (b) that during 
the period of storage conditions are established 
whereby the grains are rendered free from 
infestation. While it may be possible to treat 
infested and damaged grains so as to minimise 
damage, it would be preferable to prevent loss 
by attention to the provision of suitable stores 
and to conditions of storage. As a rule, grains 
bought ip mw UPUS?4 bags in 9 r(Jer tp 


minimise infestation from used bags. But 
there is no guarantee that the grains are 
primarily examined or tested for freedom 
from insect attack. Then again, during trans- 
port by rail or carts, infestation is not pre- 
vented. A great deal of attention is necessary 
by the transporting authorities in this connec- 
tion. This primary infestation prior to storage 
must adequately be prevented. The secondary 
infestation takes place during storage. 

It is clear from the above that in respect of 
storing foodgrains, the two essential conditions 
referred to above must be rigorously attended 
to. It is known that grains are easily attacked 
by a large variety of insects, such -as grain 
weevils, beetles, flour beetles, flour moths, 
mites, etc. It is not proposed to consider the 
insects except in relation to their habits and 
behaviour to explain the methods of control- 
ling them. In regard to the first condition 
mentioned above, where grains are intended 
to be stored for long periods and in large 
quantities, it would be wise to screen it .first 
so as to eliminate the adult insects as soon as 
possible after receipt of the same. The mate- 
rial so treated is in a better condition to store 
inasmuch as the adults — weevils, etc., — are 
prevented from , laying eggs. The damage 
resulting from future infestation is largely 
minimised in this way. The longer . this 
screening is delayed, the greater will be the 
infestation. In other words, the infestation 
brought in by the goods to be stored — “the 
“incoming” population — is more easily control- 
led than the “resident” population, i.e., the in- 
festation during storage. The former treat- 
ment is more easily achieved. In cases of 
heavy infestation, screening the goods followed 
by dehydrating to the safety level of moisture 
referred to in the beginning, would eqsure 
satisfactory conditions and render the grain fit 
for storage. In this connection, the question of 
treating containers like gunny bags, in which 
grain is normally transported, is a very im- 
portant one. These should be sterilised either 
by dry heat, sun or by the use of boiling water, 
before being used again. The rooms wherein 
the bags were stored with the grain, should 
be well cleaned and fumigated. 

In the matter of storing grains free from 
insects, this is largely achieved by adhering to 
conditions of hygiene and to selection of pro- 
per storage containers, such as bins for bulk 
storage. These must be free from holes, crevi- 
ces, angles, etc., wherein insects reside largely. 
These bins are capable of being fumigated and 
sprayed with chemicals, after the contents have 
been removed. They are capable of being 
closed airtight so as to prevent contact with 
the outside air. It is common knowledge that 
grain weevils and moths thrive best in dark- 
ness and in a still, warm atmosphere. There- 
fore good light and thorough ventilation are 
generally ' recommended for storing grains in 
bags. These are elementary precautions in the 
storage of grains. When the bins are cleared 
of their contents, all rubbish and refuse from 
the stored product should be swept up and 
completely destroyed. It is not uncommon 
that such, refuse grains are often taken back 
to th§ stpres just tq ?iyqid report qf Iqss Pn 
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storage. This dangerous practice cannot be 
justified on any account. The regular movement 
of stored grains also acts as a check on the 
multiplication of moths and weevils. The mix- 
ing of fresh stock with that in storage should 
never be recommended without thoroughly 
examining both for freedom from infestation. 
The question of containers . for long storage is 
engaging the attention of authorities in this 
country and is outside the scope of this article. 
The Control of Insect Pests of Stored Grains 

In actual practice, the enforcement of the 
conditions referred to previously, leaves much 
to be desired, so that infestation of grain by 
insects and subsequently by moulds has not 
been eliminated either prior to storage or 
during storage. In this country, storage of 
grains is generally in bags and it is only now 
that the different governments are planning to 
adopt bulk storage in bins, etc., and control 
infestation by long- established methods in 
vogue here and abroad. Infested grains, have 
been subjected to physical treatments such as 
heat, X-ray, etc., on the one hand, and to 
fumigants on the other. The former procedure 
has not been of much avail because of ,the 
cost involved in ‘‘de-weevilising”’*' and in 
- reducing the moisture content of infested 
materials, which are highly moist — ^the greater 
the degree of insect attack the greater is the 
moisture content of the grain. The employ- 
ment of fumigants has been widespread and 
much literature has grown on these. Beside 
these two processes, a simple method of coat- 
ing grains with certain ‘‘inert” dusts has re- 
cently been evolved — more in the nature of a 
prophylactic or protective treatment than a 
curative one, which the other two are. 

In treating infested grains, the degree of 
infestation is the most important factor, so that 
each bag or bin must be closely examined by 
a competent technical staff. In very incipient 
stages of infestation or where infestation has 
just commenced, it may be wise to screen the 
material and subject the residue to a high tem- 
perature for a short interval, or vice versa. 
Considerable care is necessary, where heat 
treatment is to be resorted to. Normally, the 
ryot exposes the grains to the action of sun’s 
rays for a day or two, winnows the material 
and stores again. In this wa:^, he is partially 
dehydrating in addition to removing the insects. 
Where larger quantities are involved, some 
form of commercial dryer is needed. During 
the last War, a mechanical equipment — ^known 
as Hess Dryer and Cooler — was evolved in 
England to process infested grains. In this 
drier, the infested grain was reconditioned, 
improved and further damage prevented by 
subjecting such material to a blast of hot air 
followed by one of cold air, the grain being 
dried in this process, most of the mites killed 
and their bodies recovered. In the Hess Drier 
and Cooler,^ “the grain is passed from a band 
conveyor into a garner where it falls into a 
chamber containing a series of horizontal racks 
arranged one above the other, zig-rzag fashion. 
After subjecting it to a hot air blast, the wheat 


* This expression is employed to connote the remo- 
val of injects in general. 


passes into a similar chamber and receives a 
blast of cold air, then it passes into a hopper 
beneath and thence is discharged on to a band 
conveyor. Cold air is drawn through the 
lower chamber by a powerul fan, is forced 
over a series of steam coils and then passes 
over the wheat in the upper chamber”. Here 
heat serves as a sterilising agent, the tempera- 
ture recommended not exceeding 150® F. which 
does not affect the quality of the grain. It is 
never advisable to go above this temperature 
which is fatal to all insects. This method had 
been in vogue in U.S.A. and in Australia. The 
difficulty is one of adequate equipment and the 
possible repetition of heat sterilisation more 
than once, should reinfestation set in during 
storage. In high temperature treatments, the 
difficulty is- again to decide upon the range of 
temperature non-in jurious to the grain but 
fatal to the contained larvae. Generally 140® F. 
is enough to kill all insects but five minutes’ 
exposure to a temperature of 125“ F. is just as 
fatal. For seeds, a temperature of even 150® F. 
does not affect germination. It is probable 
that higher temperatures would impair the 
quality of the grain, affect the baking quality 
in the case of flour from wheat. In the highly 
moist condition, depending upon the degree of 
infestation, denaturation of the proteins cannot 
be eliminated. Again, the heat treatment has 
to be carried out when the outside temperature 
is high. Although heat treatment of grains has 
not been generally favoured, it may be men- 
tioned here that recently the application of 
electronics or high frequency current to pro- 
cessing grains has been reported. It has been 
observed that a temperature of 120-130® F. is 
easily attained by a 3 kw heater and an expo- 
sure of 20-30 seconds seems to be more than 
adequate for the purpose. The equipment for 
this process is also less complicated. The 
generation of high frequency current of at 
least 100,000 cycles would be required. It has 
further been observed that the cost of this 
process is mainly that of ‘ generating this 
frequency. 

Control through Fumigation 

The only radical methoci of ensuring freedom 
of grains from pests is sterilisation, i.e., sub- 
jecting the grains to the action of a lethal 
agent. Although a fumigant is not a lethal 
agent, the difference ' between the two is very 
small. Both should, however, not impair the 
quality and flavour of the material treated. A 
fumigant does not affect the grain, but must 
possess good powers of penetration, be non-in- 
flammable and be without harmful effect on the 
operators. It is essentially a chemical process 
and has been favoured all the world over. In 
the selection of a fumigant, the following con- 
ditions are essential. Primarily, the fumigant 
should be violenty toxic to insects only. It 
should be easily and cheaply generated arid 
should not readily condense to a liquid 
medium. It should have great powers of diffu- 
sion and be insoluble in water as far as possi- 
ble. The vaporization of the fumigant is the 
most important factor, to render it thoroughly 
effective. The main cause of failure of fumi- 
gants is traceable to the sorption of the same 
either by the stored product or in the W^Us Of 


No. 0 1 

Sept. 1045} 


Varadaraja Iyengar : Storage of Food grains 


225 


the fumigation chamber, whereby a large part 
of the vapour is rendered inactive. Hence 
ample allowance must be made for this sorp- 
tion. What is sorbed by the foodgrain has 
little or no insecticidal effect. Therefore, the 
lethal concentration effect of the fumigant 
must be maintained after allowing for this 
factor. This aspect of the problem has recently 
been considered by many investigators. It is 
necessary to refer to the article of Oxley and 
Rowc'^ in this connection. Ordinarily, the at- 
mospheric concentration around the insect is 
more important fOr practical purposes than the 
amount employed or taken by the insect. Thus 
according to Winteringham,^ “in fumigation 
practice, the dosage of a fumigant required 
has often to be found by trial and error. 
Available data frequently express dosage in 
pounds per 1,000 c.ft. of chamber, which means 
that the dosage is based on the capacity of 
the chamber alone and does not allow for 
variation in the proportion of the fumigant 
sorbed by the product treated. This propor- 
tion is considerably affected by such factors 
as the nature of the product fumigated and 
temperature. The proportion of the fumigant 
sorbed by the product is sometimes very large. 
For example, during the fumigation of 140 lbs. 
bag of wheat feed with ethylenedichloride in 
a 500 cliamber, no less than 90 per cent, of 
the fumigant was sorbed by the wheat-feed, 
leaving only 10 per cent, available in the free 
air space for killing any infesting insects. The 
data obtained on the sorption of ethylene- 
dichloride by various products have enabled 
dosage and distribution of the fumigant in the 
sorbed state to be estimated and have provided 
certain information about penetration, aeration 
and the nature of the residual fumigant”. The 
higher the quantity of the fumigant sorbed by 
the feed, the larger the time needed for remov- 
ing tli(^ Same. Besides these, the successful 
fumigation of a product in practice, requires 
that (1) the bins or other containers employed 
must be capable of being closed tight;. (2) the 
product mu.st be 'warm enough, preferably 
at a temperature of 70-75® F. Better results 
are reported at 85-90® F.; (3) the bin doors 
must be sealed air-tight ; (4) the fumigant 
should be applied by removing it from the 
original containers ; (5) it is best to cover 

with a tarpaulin or with sacks, the surface 
of the product to be treated; and (6) the 
breathing of an excess quantity of the fumi- 
gant should be avoided. These are public 
health regulations requiring handling and 
manipulation by a technically trained staff. In 
this way alone, the hazards incidental to fumi- 
gation are minimised, if they could not be 
eliminated altogether. ^ 

Several fumigants have been m use. HCN 
gas or cyanides (6),”* Carbontctrachlonde 
( » / , A , Carbonbisulphide ( 1 ) , Ethyleneoxide 
(3-5 Mj), Ethylenedichloride (V4-V;0, Chloro- 
picrin (2%-3), Methyl Bromide (7), Methyl 
and ethyl formates (IV 4 ), Tnchlor acetonitrile, 
have been recommended as fumigants. 
cording to Shafik,« the order of toxicity of the 

* The. figures in brackets refer to dosage needed on 
the basis of carbondisulphide as one unit according to 
an Australian worker. 


fumigants together with minimum dosage (in 
c.c. per litre) for a 100 per cent, kill is as fol- 
lows : Isopropyl chloracetate 0-008, Methyl 
chloracetate 0-01, Ethyl chloracetate 0-02, 
Ethylenedichloride and CClj. mixture 0-05, 
Ethylenedichloride and Trichlorethylene mix- 
ture 0-18, Ethyl formate and CCl^ 0-10, CS.> 
and CClj. 0-14, CCl^ 0-18, and Trichlorethy- 
lene 0-18. It will be seen from the above 
that a mixture of ethylenedichloride and 
carbon tetrachloride has been recommended 
and widely adopted. This mixture has all the 
good effects of an ideal fumigant mentioned 
above. The literature on fumigation is exten- 
sive and the following summary of the exist- 
ing knowledge is included here. 

The type of insects infesting grains is varied 
and includes moths, weevils, beetles, etc. 
Apart from this, we have to deal in each case, 
with the eggs, pupae, larvae and adults. One 
encounters in infested grains, at one and the 
same time; insects at all stages of develop- 
ment. Hence the fumigant employed must be 
effective equally on all the stages — ^which is 
unfortunately not the case. The action of 
fumigants on insect varieties also varies as 
can be seen in the following table: — 

Median lethal cone, of fumigants for the 
confused flour beetle and the grain weevils : 


Temp. 25° C. Time of exposure 5 hrs. 


Fumigant 

t 'r 

0) 

ii 

^ Oi 

i ^ 

s, .. . 

S. granarius 
(Granary 
weevil) 

-> 

§ s 

s 

Hydrocyanic add (lie N) .. 

0-6 

5-8 


Chloropicrin . . 

4*6 

5-0 

2*0 

Methyl Bromide 

11-2 

7-6 

4-0 

Kthylene oxide 

18-0 

6-6 

5-7 

Methyl formate 

23-5 

20*0 

— 

Kthyl formate 

24*5 

25-0 

17*6 

Kthylene dichlinde 

37-5 

38-0 

1 31-0 

Carbonbisulphide 

61-0 

40-0 

26-0 

Kthylacetate 

83*0 

86-0 

• 49*0 

Trichlorethylene 

108-0 

335-0 

196-0 

Carbontetrachloride 

185-0 

360-0 

160-0 


(Expressed in mgs./L to effect 50% mortality) 
From the data presented above, it is obvious 
that the toxicity of a fumigant varies in quan- 
tity fro,m one kind of insect to another. The 
granary weevil , is more resistant to fumigants 
in general than the rice weevil. These figures 
were obtained with commercial fumigants and 
are only relative. According to Shepard 
et two closely related species like S. gra- 

narius and S. oryzee, are likely to “show the 
same relationship of toxicities .throughout a 
considerable series of unrelated compounds.” ^ 
Even in the same insect, the egg stage is 
commonly believed to be more resistant to a 
fumigant than other stages. Also a particular 
insect stage may be more resistant to some 
fumigant than to others. There is, however, 
no correlation between the respiration rate of 
insects at particular stages and a fumigant as 
is commonly thought. 
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Median lethal cone, of certain fumigants on 
different stages of the flour beetle. Temp. 25° C. 






Adult 

Fumigant 

Egg 

Larva 

Pupa 

Young 

Old 

Carbonbi sulphide 

147 

60 

136 

110 

63 

Chloropicrin 

45 

3-5 

9-1 

4-3 

4*4 

Ethylene oxide 

2 

11-0 

19-5 


18-0 


Here the adults are killed at about half the 
dosage of CSo or about the dosage of 

chloropicrin needed to kill the eggs, but they 
are 9 times as resistant as the eggs to ethylene 
oxide. Thus the fumigant effective against 
adults or larvae may not be useful for killing 
the eggs. Also, the egg stage of certain insects 
may be more resistant to some poisons yet less 
so to others. 

Further, geographical location is a factor 
operating likewise on insects, according to 
Lindgren and Shepard. Apart from this, each 
stage of the insect differs in susceptibility at 
different periods of development. These speci- 
fic differences in susceptibility to a fumigant 
are normally due .to the differences in fatal 
dose but it is also possible that one species of 
insect may sorb more fumigant from a low 
concentration, while a second one may sorb 
from a higher concentration. Thus, rice wee- 
vils relatively resistant to HCN sorb only 
0-444 mg. per gram of body-weight from a 
cone, of 77 mgs. in If) mins. The question, 
therefore, is one of ready j^ption of the toxic 
fumigant by a species of insects. 

In recommending this method of treating 
infested grains, greater, consideration must be 
given to hazards arising from the use of such 
toxic chemicals. Primarily, the human skin 
absorbs almost all the chemicals as shown by 
]\IcCord.i- It is also pertinent here to refer 
to ’ the work of Wirtshafter and Schwartz, 
reporting acute ethylenedichloride poisoning. 
It is, however, possible to overcome fire 
hazards in a suitable manner, such as diluting 
the fumigant with a noninflammable material 
like CCl^. But the more important fact is 
the “residual” effect or sorption of the fumi- 
gant by grains and other food products. It is 
well knowp that only a certain quantity of the 
fumigant can exist as vapour without exerting 
pressure on the walls of a chamber or bin. 
In order that a fumigant may act on the insect, 
.the atmospheric concentration around the in- 
. sect is more important than the amount taken 
by the insect itself. ‘ Humidity also plays a 
large part in this. The sorption of a fumi- 
gant is about eight times that without flour 
or other absorptive material; It may be 
roughly stated that the higher boiling fumi- 
gants ’are most highly sorbed. 

Where the fumigant is sorbed both by the 
, stored product and by the insect in large 
amounts, the quantity of the fumigant neces-. 

’ ^sary’; to maintain the lethal concentration in 
me /air around the insect will be much more 
than' what has been reported till now* This 
point has been stressed by Oxley and Rowe 


Sorption ratios for various fumigants in 
presence of flour (Temp. 25‘' C.) 


Fumi glint 

Lethal (h>n- 
centration 
in mg./L 

Sorption Ratio 

H.P. 

Vapour pressure 
mm, 25 ° C. 

Xo 

sorbent 

Flour 

Methyl bromide 

10-2 

21 

2 

4-5 

7(10 

lithylene oxide 

15-5 

96 

6 

Ll-0 

760 

Hydrocyanic acid 

— 


2 

26-0 

739 

Methyl formate 

18 

78 

4 

32 

— 

Carbon disulphide 

64 

147 

2-5 

46 

361 

Ethylene dichloride 

4(i 

240 

5 

84 

1 80 

Chloropicrin 

3-9 

35-5 

9 

112 

1 24 

T etrachlor ethyl en e 

54 

440 

8 

120 

— 

Methyl thiocyanate 

1-4 

16 

10 

130 



(loc. cit.). According to Winteringham, in a 
bag of 140 lbs. wheat, to Secure a final con- 
centration of 62 mg,/L of ethylene chloride 
in the free space, 455 grams of the fumigant 
for a 500 L chamber were needed for an 
exposure of 48 hours at 20® C. Similarly, for 
a bag of 100 lbs. in order to maintain a cone, 
of 36 mg./L, 58-5 gms. of the same fumigant 
were required. The conditions influencing 
the sorption of a fumigant also vary. Thus 
the lower moisture content of the grain, the 
less is the sorption of the fumigant. The quan- 
tity of ethylenedichloride sorbed by one 
variety of wheat is reproduced as read from 
the graph of the -»pjipor by Winteringham 
(loc. cit.). 


Sorption of Ethylenedichloride (p.p.m.) 


. Cone, of the fumigant 

Time in hours 

24 

1 48 

1 168 

10mg./E 

L50 

200 

200 

100 mg./L 

17(50 

2000 

2000 

200 mg./L 

3(K)() 

4000 

5000 


The only ’ advantage in using ethylenedichlo- 
ride mixture is, in the opinion of ShaflkJ that 
it could be used safely for fumigating mate- 
rials with a high water content, i.e., in a heavi- 
ly infested condition, or “in places where free 
water content cannot be excluded”. In the 
opinion of others, “these mixtures are, how- 
ever, unstable and not satisfactory”. They are 
all fat solvents and so are not suitable for 
fatty materials. 

p-pichlorobenzene is a good seed disinfectant 
but it leaves a taint in the grain which does 
not, however, affect germination. 

In fumigation practice, it is safe to provide 
gas masks for the workmen* First Aid provi- 
sions must normally be available. 

Trotective Coating with Insecticidal Dusts 

The employment of protective dusts for stor- 
ing grains free from insect pests is an agelong 
practice in various countries. Slaked lime has 
been used to the extent of even 5 per cent. 
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on the quantity of foodgrains. Chalk powder 
at the rate of 1 per cent, by weight, has also 
been used. Very line dry soil has served more 
cfTectively in India and other countries. The 
protection afforded in many cases may merely 
be mechanical, in that the grain is covered 
and hidden from attack. Tlie interest in the 
use oi dusts has recently been aroused by the 
application of a large number of “inert” dusts 
including magnesia, silica as mentioned by 
Peters.''^ The availability of finely ground 
quartz, as a proprietary product “Naaki” 
aroused further interest in England and other 
countries. Zacher^^"* suggested that the dusts 
acted on the insects as a desiccant. Chiui<^ 
reported the action of silica on the bean wee- 
vil in relation to particle size. These dusts 
have no effect on the physiology of the insect 
such as clogging the spiracles. But all the 
insects were found to clean their bodies vigor- 
ously with legs, mouth-parts and antennae. 
If the killing of the insects was a desiccation 
process, it is natural to suppose that they 

would be most effective at low humidities. 
This was shown to be the case, by Germar. 
In his experiments, a mortality of 100 per 
cent, of the granary weevils was observed in 
two days at a R.H. of 20 per cent.; in three 
days at 45 per cent. R.H., in seven days at a 
R.H. of 80 per cent, while at 100 per cent R.H., 
it took 22 days for the insects to be killed. 
The temperature was 25® C. Apart from mere 
desiccation, the action of the dusts may be 

due to an irritation of the intestines. In 

Egypt, a product known as, “Kattelsousse” 
prepared from ground rock-phosphate and sul- 
phur ha.s been sold by the I.C.I. on' ‘ behalf of 
the Egyptian Government. This material has 
been used at 1 per cent, on the weight of 
the grain. Narasimhan and Krishnamurti^'^ 
reported the use of scorched paddy husk for 
the same purpose. The ground husk .was 

passed through 100-mcsh and has been effect- 
ive in controlling the insects. 

In the last three years, considerable advance 
has been made in respect of the use of these 
dusts. Briscoe and co-workers from the 
Imperial College of Science and investigators 
such as ParkirB'* from the Pest Infestation 
Laboratory, have tried to explain the various 
factors such as particle size, method of prepar- 
ing the powders from different sources. The 
efficacy of a mineral dust may be correlated 
with the particle size secured from hard sub- 
stances ground in the wet condition or in a 
micronizer, approaching that of colloidalfty 
and retaining simultaneously the microcrystal- 
line or angular surfaces, which are lost by 
dry grinding. They have used the powder at 
1 per cent, on the weight of the foodgrain but 
a lower percentage is possible. Less hard 
materials like gas-mask charcoal have also 
been successfully used in their studies. 

As for raw materials, they select one with 
a hardness of over 6, on the Mob’s scale, i.e., 
harder than Pyrex glass. Carborundum is 
available in England and has been widely ex- 
perimented with. It is costly. The cheapest 
material has been featured from power-house 
clinker fired by mechanical stokers. Feldspar is 
equally good. Silica in any form has to be^ dis- 
carded, being a source of silicosis. The search 
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for cheap substitutes like paddy husk ash (?), 
has been successful, but it may not be quite 
well known that the scorched husk contains 
over 90 per cent, of the ash, as free silica. 
Railway clinker and similar materials had 
been tried by the writer .successfully. 

The most important factor in this project, is 
the size of particles of the powders used to 
coat the grains. The finer the particles, the 
greater is their adhesion to the grains and in- 
sects. It has been ascertained that a particle 
size above 20/^ does not stick to the grains. 
When the particles are about 1 agglomera- 
tion of the same takes place, although adhesion 
is maximum. Such powders, when employed 
at 1 per cent., basis, give a very thick coating 
both on the grains and on insects. Chiu^^» 
correlated the action of crystalline silica against 
been weevils as follows: — 


Diameter of particles ia microns 

Days required to kill 

Range 

Average 

50% 

100% 

1-147 

2-9 

1*8 

5:0 

1-149 

18-8 

4-2 

10-0 

10-74 

37*5 

10-5 

Is-o 

74^149 

IILO 

14-5 j 

20-0 


It may be pointed out here that particles 
above 20/^ are not considered effective. The 
maximum effect has been observed with a 
particle of 1-8-2^. In practice, particles 
ranging from below 15 are quite adequate for 
general use. In one of the trials, the distribu- 
tion of particles in a carborundum powder has 
been reported as follows : — 
under 1 0-1% between 5-7 y 32-0% 

1-3 y 10-0% 7-9 y 21-0% 

3-5 y 29-0% Over 9 y 8-0% 

The distribution of particles in a given 
powder must be estimated by established 
methods such as those of Goodhouse.-*> But it 
must be cautioned here that “size classifica- 
tion by sedimentation in water is usually un- 
desirable.” The production of such fine powder 
is easily effected in commercial ball mills. 
The method of grinding influences largely the 
effect of the dust. While dx-y grinding may be 
quick and yield vex-y fine powders, it had 
been ascertained that such powders had not 
the same effect as those ground wet. In 
grinding, the nature of the liquid is immate- 
rial. This difference between dry and wet 
grinding is large in the case of clinkers, 
quartz, magnesite, etc. Where dry grinding 
has been effected, it was observed that treat- 
ment with hydrofluoric acid improved the effect 
of the dusts. Where the same could be 
secured in the precipitated condition, the activ- 
ity was quite efficient. One of the most im- 
portant aspects of the dusts treatment is that 
the powder intended for use must be kept dry, 
although it does not absorb water. The effect 
on the insect is one of desiccation without 
itself absorbing any water. Dusts differ- 
ing greatly in chemical composition, but of 
similar composition show comparable effective- 
ness. . • . 

The influence of R,H. on the dusted grain 
is an important aspect. Thus at 100 per cent. 




Jl.H. the mortality was hardly IV 2 times that 
of the control, while at 90 per cent. R.H., this 
activity rose to three times that of the con- 
trols. The work of Germar had already been 
referred to earlier. 

In summarising the above, it may be men- 
tioned that the process of coating grains with 
dusts is a simple one and consists merely in 
the mixing of the same with a definite quantity 
of the fine powder in a suitable equipment. 
This method can be used both for cereals and 
pulses. The general opinion in respect of eli- 
minating the dusts, prior to milling, etc., is 
that it presents no difficulty. Moreover, many 
of the dusts are innocuous to the alimentary 
tract. The treated grain may be stored in 
closed containers so as to avoid exposure to 
atmosphere and to changes of weather. The 
coating of grains with dusts to control insects 
in stored products is, therefore, recommended 
for the following reasons. In the first place, 
it protects healthy grains from insect invasion. 
Secondly, the infested grains containing both 
the adults and larvae are rapidly freed of these 
destructive agencies being desiccated and 
finally killed by the dusts. It may be mention- 
ed here that the age of the insects is a factor, 
the young larvae being more susceptible than 
the adults. The treatment is effective with re- 
gard to the existing population, in retarding 
oviposition and hence prevents reinfestation. 
The pupae e^nerging from the eggs are rapidly 
killed by the dusts. Thirdly, the ray materials 
for these dusts are plentiful and the choice is 
very wide for selection for cheapness. None 
of them need he • imported from abroad, as is 
the case ‘ with fumigants. The example of 
Egypt is worth emulating in this respect. The 
equipment for the production of such fine 
powders can be rigged up in each province, 
the same being very simple in character and 
construction. There is no harm introduced by 
these dusts, as is probable with fumigants. 
Finally, the process is economically practi- 
cable from the view-point of cost and ease of 
application. 

The quality of the grain so treated is in no 
way affected. Only the treated grain does not 
flow as readily as the dry fresh grain, but 
this is no serious defect, if it is remembered 
that the highly infested grain does not also 
flow readily. 

A Practical Method for Treating Grains 
TO Store Them 

The following suggestions are thus made for 
practical adoption. The grain as received, is 
first sieved in a vibrating screen, whereby the 
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adult insects are removed. Where the infesta- 
tion is heavy, such grains may first be passed 
through a screw conveyor fixed in a jacketed 
galvanised iron trough, heated in a suitable 
manner. In this way, the dehydration of the 
grain is also effected. This is then screened. 
The clean grain is next mixed with the dust, 
which may vary from 0*3 to 1 per cent, on 
the weigfit of the grain depending upon the 
efficiency of the dust selected. The mixing 
may be done in drums, in various places, prior 
to storage in bins or granaries or other con- 
tainers which may be capable of being closed 
fairly airtight. Such containers can also be 
of plaited bamboo, earthep structure, cement 
concrete and the like. These containers should 
be protected from destruction by rats. For 
this purpose, these are raised more than 3 feet 
high from the ground, standing on legs which 
are provided with 4-inch iron-sheets protrud- 
ing outside alround the bottom. 

The author had been interested recently in 
the processing of a cheap, clinker and a non- 
siliceous material and could supply adequate 
quantities on demand. 
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PITHECANTHROPUS IN PEKING 


TN reviewing the work of Weidenreich on 
Sinanthropus, Prof. W. E. Le Gros Clark 
seeks to establish that there is no justification 
for a separate genus Sinanthropus (Antiquity, 
XIX, 73). In this view, he is supported by 
Prof. Ruggles Gates who holds that Sinanthro- 
pus pekinensis should, according to the rules 
of biological nomenclature be called Pithecan- 
thropus pekinensis. Pithecanthropus and 
Sinanthropus are related to each other in the 


same way as two different races of present 
mankind. The Java Man possessed essentially 
human palate and dentition and also quite 
human limbs and erect gait. From this prob- 
ably arose the generalised Neanderthaloid 
type, which diverged in two directions, one of 
which led to the specialised European Nean- 
derthal type of the later Mousterian date, and 
tha second through Acheulean man to Homo 
sapiens. , 



No: 9 1 

Sept 1945] 


Letters to the Editor 


229 


LETTERS TO THE EDITOR 


Page 

Quantum Mechanical Theory of the Joshi 
Effect. By G. S. Tiwari and B. N. 
Prasad . . . . . . 229 

The Bands of PO Molecule. By R. Rama- 
NADIIAM AND G. V. S. RaMACHANDRA' RaO 230 
On the Ultra’-Violet Bands of Kr,. 

By S, P. Sinha .. ..230 

A Possible ^‘Terrestrial Effect" in the 
Atmospheric Oxygen Spectrum.. 

By Alfred B. Arlick . . . . 231 

On the Analogy between the Positive 
Lichtenberg' Figure and the Splash of 
a Drop of Liquid. By V. N. Kelkar . . 232 

Parachors and Molecular Dimensions. 

By M. S. Telang . . . . 233 

Positively Charged Ferric Vanadate Sol. 

By S. P. Mushran .. ..233 

Induction of Polyploidy in Saccharomyces 
cerevisise. By M. K. Subramaniam . . 234 

A Note on the Association of Chlorococ- 
cum humicolum m the Roots of Cycas 
I'evoluta. By F. Fernandes and J. V. 

Bhat . . . . . . • • 235 

Notes on a Syrphid Sphaerophoria sentel- 
laris Fab. Fly Predator on Mustard- 
Aphid Rhopaiosiphum pseudobrassicae 
Davis, By R. Rakshpal . . . . 235 

Potato Sinouts as a Source of “Seed'\ 

By PUwSHKarnath . . • • 236 

Phyllody of Til in Relation to Date of 
Sowing. By M. V. Vachhani . . 238 


Page 

Some Abnormalities in Cotton Grown 
under Constant Levels in Pots. By 
P. S. Sreenivasan . . . . 238 

Long Smut of Sorghum-Method of Infec- 
tion. By N. Prasad . . . . 239 

The Indian Fauna During 1943-44. 

By a. K. Ghosh . . . . . . 240 

A Podostemad from the Eastern Ghat 
Hills in Orissa. By J. Venkateswarlxj 240 
Effect of Photoperiodic Treatment on 
Pollen Fertility. By K. K. Nanda 
AND J. J. Chinoy . . , . 241 

On Cassytha filiformis Linn. 

By j. Srivastava . . . . 242 

Dual Arterial Supply of the Vermiform 
Appendix. By M. A. Shah and Mubarika 
Shah . . . . . . • , . 242 

On the Food and Alimentary Canal of the 

Milk-Fish Chanos chanos (Forskal). 

By P. I. Chacko .. .. .. 242 

Studies in the Formation of Sulphur at 
Kona (Masulipatdm) — Part I. By K. K. 

Iya . AND M. Sreenivasaya . . . . 243 

Electrical Transmission at Nerve Endings. 

By Inderjit Singh and Mrs. Sunita 

Inderjit Singh . . . . . . 244 

Apparent Carotene and Vitamin C in De- 
hydrated Vegetables. By S. Dattatreya 
Rao and Y. B. Rangnekar . . . . 245 


QUANTUM MECHANICAL THEORY 
OF THE JOSHI EFFECT . 

This phenomenon, viz., the suppression 
ot conductivity on irradiation of chlorine 
and some other gases has been interpret- 
ed recently by Prasad** from the standpoint 
of Kramers’ quantum mechanical theory of 
light dispersion. It is considered that con- 
sequent on irradiation the gas is excited to 
higher vibrational and electronic states. For 
these, due to the operation of negative terms 
in the Kramers’ dispersion formula, the refrac- 
tive index n decreases below that for the nor- 
mal gas. Applying Maxwell’s well-known 
relation, n^= k, wl^ere k is the dielectric con- 
stant, it follows that k should diminish. Since 
k is a measure of the electro-static capacity 
of the system, Prasad’* considers ■ that the light- 
effect as defined by Joshi, “ represents a de- 
crease of the displacement current- as distinct 
from the conductance or ohmic current. 
Prasad'* arrives at the same consequencie from 
analogy between the excited and isolated . staws 
of a gas; for the latter k is known to be 

smaller than normal. ^ 

The validity of the above deduction was 
tested experimentally. Alternating electric 
fields of frequencies f veried in 
5 to 10 mega-cycles per second, generated by 
a Hartley type valve oscillator were applied 
across the annular space of a Siemens ozonis- 
er, filled with pure chlorine. V the P^. 
across the ozoniser was measured by a therm- 


ionic valve voltmeter and the corresponding 
current with a low resistance Cambridge vacuo- 
j unction connected to a sensitive mirror gal- 
vanometer. In an observation, typical of seve- 
ral series of results, at a given input to the 
system the current produced a steady deflec- 
tion of 315 units. No detectable change 
(> 0-5 unit) occurred on irradiating the sys- 
tem with (i) a 500 candle power (glass) bulb, 
'(ii) a large-size quartz mercury vapour lamp 
and (Hi) when both the light sources were 
used simultaneously. A decrease of the above 
current which, according to Prasad,'-* is of the 
dielectric or displacement type, should have 
occurred, since ordinarily, this light-effect is 
quite considerable, and under optimum condi- 
tions as high as 93’ per cent.^ 

Series of experiments were next made in 
which the discharge current in the above range 
were obtained by exciting the ozoniser at large 
V and * low f. When, for example, the above 
current deflection was produced at V=10*7 kV, 
f= 50 cycles per second and the ozoniser was 
irradiated by any of the above-mentioned 
light-sources, an instantaneous and reversible 
light-effect in the range 19 to 27. per cent, was’ 
produced. 

It would appear that as suggested by 
Prof. JoshP an explanation of this phenome- 
non might, in the first instance, be sought, 
(i) in a possible decrease of the average ionic 
velocity and intensity of ionisation, (ii) in- 
creased recombination of the opposite ions 
and (tii) a decrease in the number of the 
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metastable (and excited) atoms and molecules, 
produced under irradiation. An. important 
general result established by Prof. Joshi over 
a wide range of conditions, is that this pheno- 
raenon does not occur at potentials less than 
‘^the minimum threshold potentiaP' when 
the gas breaks down as a dielec trie.-"* In fact, 
it was from the observation by Prof. Joshi of 
a photo-increase of that (arguing from 

the finding that the current depends upon 
V— Vm®), he predicted that the corresponding 
current should decrease under light. What- 
ever be the actual mechanism of this phe- 
nomenon, it has significance for the current 
theories of photo-electric action and represents 
a hitherto unrecognised factor in conduction 
under electrical discharge. 

Chemistry Department, 

Benares Hindu University, G. S. Tiwari. 

June 20, 1945.’ B. N. Prasad. 


1. Joshi, (a) Ciirr. Sd,, 1939, 8, 548 ; (/;) /did., 1944, 
15 , 253 ; (c) /did.. 1945, 14 , 67. 2. — , Pres. Address, 

Chem. Sec., /nd. Sci. Cong. 1943, 3. Prasad, NaUire, 
1944, 155 , 362 ; cf. also Kroff, Ret'. Mod. Phys., 1932, 
4, 471 1 ; Ladenburg, Ibid., 1833, 5 , 343. 4. Joshi and 

Deo, 2/atzire, 1944 153 , 434. 5. Joshi, /bid., 1944, 154 , 
147. 6. Joshi, Trans. Farad. Soc., 1929,25, 120. 


THE BANDS OF PO MOLECULE 

A VIBRATIONAL quantum analysis^ of the bands 
of phosphorous monoxide in the region 2600 
has been published by Ghosh and BalP and a 
rotational analysis of some bands of this sys- 
tem has been given by Sen Gupta.^ The 
bands are shown to be due to 22 -> 27 r transi- 
tion. Besides this system, the PO molecule is 
well known to give rise to other characteristic 
groups of bands in the region 3300. The 
vibrational analysis of these bands does not 
appear to have been published so far. In the 
course of investigations, in this Laboratory, on 
the P.> bands-^ excited under different condi- 
tions, the above-mentioned bands of the PO 
molecule have been obtained. These bands are 
found to be strongly emitted in a wide open 
heavy current arc between carbon poles con- 
taining phosphorous pentoxide. Some of the 
bands are degraded to the red and some to 
the violet. Several attempts to include all the 
bands into one system having failed, the red 
degraded bands are analysed into one vibra- 
tional system and the violet degraded bands 
into another system. The two systems have 
presumably a common final level 2^ identical 
with the ground state of the ultraviolet sys- 
tem. 

The following vibrational constants for the 
tw’'o systems are obtained. 


Violet degraded system 

Red degraded system 

vg ~ 30606^5 

Vi = 30260-8 

1151-9 

^ = 1094 

= 14-19 

e = 14*5 

w/ = 1223*9 

= 1234 

xeU3e" = 0-46 

x"g(a"g == 9*6 


A detailed account of the work will be pub- 
lished elsewhere. 

R. Ramanadijam, 

G. V. S. Ramachandra Rao. 

Andhra University, 

Guntur, 

June 20, 1945. 


1. Ghosh and Ball, Aeii.^. f. Phy., 1931,71, 362. 2. 
Sen Gupta, Proc. Phy. Soe., (Lond), 1935,47, 247. 
3. Narahari Rao, K , /nd. Jour. Phy., 1943, 17, 135 and 
149. 


ON THE ULTRA-VIOLET BANDS OF K 

Bksides the three systems of Kn in the infra- 
red and visible regions studied by a number of 
workers, Yoshinaga^ measured about 110 band 
heads in absorption between ^4160 and 
X 3480 A. and arranged them into five differ- 
ent systems, all arising on account of transi- 
tions from the ground state to different 
upper states. The only data at wave-lengths 
below X 3480 A. are due to Chakraborty,- who 
noted some bands of K.^ accompanying each 
member of the principal series line of potas- 
sium. Since he worked with an instrument of 
high dispersion, only few bands could be 
recorded in his spectrogram. 

While working with an Intermediate quartz 
spectrograph, a large number of bands, not 
reported earlier between wave-lengths 3690 
and 2920 A., has been noted in the present 
case. Of these, the bands between X 3200 and 
X3100 A. are much better developed than 
those lying in the rest of the region. The 
experimental arrangement consists of an iron 
tube heated by an electric current flowing 
through a nichrome wire wound round an 
asbestos covering over the tube. The ends 
were closed by quartz windows and were 
water-cooled. Light from a hydrogen con- 
tinuum was passed through potassium vapour 
obtained by heating a purified sample of the 
metal kept in an auxiliary iron cell inside the 
furnace tube and analysed by an Intermediate 
quartz spectrograph. Spectrograms were taken 
at several temperatures and pressures, the 
value of the latter being regulated by intro- 
ducing dry nitrogn gas from a cylinder. The 
bands given in the table below (being more 
intense than those appearing in the rest of the 
region) were obtained at 700'^ C. when the 
pressure inside the furnace as read by a mer- 
cury manometer was 30 cm. The intensities 
were estimated from a micro-photogram of the 
spectrum. 


V cm.”^ 
vac. 


Int. 

p cm.”^ 
vac. 

v^-v' 

hU. 

31115 

10-4 

2 

31467 

5-2 

1 

31103 

10-6 

4 

31617 

5-.3 

2 

31212 

9-4 

4 

31667 

4-2 

2 

31261 

8-3 

4 

31606 

4-3 

2 

31290 

7-2 

2 

31679 

2-1 

1 

31339 

7-3 

2 

31720 

t 1-0 

1 

31388 

7-4 

4 

31818 

0-0 i 

1 

31428 

6-3 

1 

31868 

0-1 

1 
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The above, bands can be represented by 
31818 + 51v' - - 92v" + 

The agreement between the values of and 
Xo"' with those given by others is , reason- 
ably good. 

Further work is in progress to classify the 
bands at wave-lengths both higher and lower 
than those given in the above table. 

My thanks are due to Prof. D. K. Bhatta- 
charya and to Prof. S. P. Prasad for their kind 
help and encouragement in doing this work. 
Physics Laboratory, 

Science College, S. P. Sinha. 

Patna, 

June 23, 1945. 

1. P/iys, Math, Soc, Proc, Japan ^ 1932, 19 , 847. 
2. Indian J. Phys., 936, 10 , 156. 

A POSSIBLE “TERRESTRIAL EFFECT’" 
IN THE ATMOSPHERIC OXYGEN 
SPECTRUM 


measure of the electric potential of the earth’s 
surface with respect to the core, on a basis of 
100 volts per metre as the recorded atmo- 
spheric field. It is of the order of lO.^^ volts. . 
Should the atmospheric field be doubled or 
quadrupled, as it does in its usual course for 
example, the combined electric field through- 
out would be doubled or quadrupled, as also 
the potential of the earth’s surface by a factor 
of 101*^ volts. In other words, for every 100 
volts per metre change in the recorded field, 
the electric potential energy of the earth’s 
surface and of every molecule on it, would 
undergo a change of lO^^* volts. And this 
would be identical with the action of an 
equivalent, hypothetical, applied, uniform, 
electric field at the earth’s . surface of .the order 
of 10^^ divided by 10^^ cm. (radius of the 
earth), or 10^ volts per cm. acting on the 
molecule. 

It would be interesting to investigate the 
possible spectroscopic implications , of such an 
effect on molecules at the earth’s surface. 


In a previous communication to this JournaV- 
the author pointed out that if we were to 
accept, generally, current theories of the origin 
of the earth’s magnetism and electricity, and 
of the internal geophysical structure, then it 
must follow that there exists an exceedingly 
strong electric field at the surface of the 
earth’s internal core, and a variable charge in 
the uppermost atmosphere, as a result of which 
the electric potential of the earth’s surface was 
not a fixed quantity, but that it varied over 
a wide range of values. Further, we ^ should 
have to consider the terrestrial electric field 
system as being made up of three distinct 
components (1) the electric field at the surface 
of the internal spherical core (whose radius 
is 3,500 km.) of the order of 6 X 10^ volts per 
cm.-; (2) the intermediate electric field with- 

in the crust or shell of thickness 2,900 km. 
indicated by the entrance at the under-surface 
of the crust of thermoelectrons and negative 
ions, and by the. exit at the upper surface of 
air-earth current electrons and negative ions; 
and (3) the electric field at the earth’s surface 
which owed its existence and magnitude also 
to the variable charge in the upper atmo- 
sphere. 

Since the three are causally interdependent 
and spherically concentric, it must follow that 
the field as registered by an electrograph at 
the earth’s surface must represent in magni- 
tude, the resultant arising from . all ^ the 
three components, and we should be justified 
in representing the combined . system for 
simplicity, as having a magnitude of 6 X 10^ 
volts per cm. ’ (or about lO^ volts per metre) 
at the core’s surface, a value of 10^ volts per 
metre at the earth’s surface, and a negligibly 
small value at the lowermost levels of the 
upper atmosphere. The following relationship 
will be found to satisfy these values : 

y = *0075 X 

where y is the strength in volts per metre at 
any point in the composite field system at a 
height of X km. from the core’s surface3; and 
integrating the expression between the values 
X'= 0 and x = 2,900 km. (thickness of the 
crust), would now give us an approximate 


Changes in the potential energy of a molecule 
brought about by a strong applied, uniform, . 
electric field are accompanied, in the main,^ 
by a proportional shift in the position of the 
band lines, and a corresponding change in 
spectral intensity. It is, hence, significant that 
Perot-'» detected a diurnal change in wave- 
lengths in the A band of atmospheric oxygen 
which he did not account for adequately but 
which, on examination, will be found to coin- 
cide with diurnal changes in the magnitude of ' 
the universal component of the earth’s electric 
field, namely, a secondary maximum of field 
strength at dawn corresponding to a maximum 
spectral frequency, a primary minimum 
around mid-day, and a primary maximum 
towards midnight. There is also a secondary 
minimum in field strength at about A a,m. by 
Indian standard time. In regard to intensity, 
the author found, . particularly in the region 
of the atmospheric spectrum in which the 
oxygen bands predominate (the red), that 
intensity variations followed remarkably close- 
ly on changes in the atmospheric potential 
gradient at night, and that these could not 
possibly be attributed either to atmospheric 
pollution or to any possible changes in the 
night, sky light which was used as a back- 
ground source in the course of the observa- 
tions. Action by an • electric field on the 
oxygen molecule is thus strongly suggested. 

While quantitative work on verification of 
these findings is, at present, unfortunately 
held up for want of suitable equipment, it is 
important to note for the guidance of other 
workers, that the use of the solar spectrum and 
the usual interferometric methods'^ are liable 
to 'Offset the effect under certain conditions, 
and that the most suitable means would seem 
to be the use, on a clear night, of a powerful 
source of artificial light, with an air path of 
several kilometers, for it is during the night 
that the earth’s electric field undergoes its 
most striking changes. A series of half-hourly 
exposures during the same night should be 
recorded on one photographic plate, and cor- 
responding changes in intensity and spectral 
location noted carefully. 
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I wish to thank Prof. N. R. Tawde of the 
Royal Institute of Science, Bombay, for many 
valuable suggestions during these investiga- 
tions. 

Colaba Observatory, 

Bombay, Alfred B. Arlick. 

June 30, 1945. 


1. Arlick, A. B„ Curr. Sd., 1945, 14 , 151. _ 2, • 
dy. Prof. W. F. G* Swann’s concise mathematical 
treatise “ Terrestrial Magnetism: Theories of Perma- 
nent Magnetisation,” 1943, 21 , 965 3. 

In reality the dielectric constant of the field medium 
traversed would have to be taken into consideration 
but, as we shall be dealing only with relative change, 
this omission need not mar the conclusions arrived at. 
4. MacDonald, J. K. L., Proc, Roy. Soc., 1932, 138, 183- 
202. See also the other relevant references noted in 
that paper. 5. Perot, A., Comptes Rendzis^ 1915, 160 , 549, 

6. Arlick, A. B., Sdence and Culture., 1939, 5, 62, 7. 
Babcock, H. D.,*and John, S., Asirapkys /., 1922,55, 46. 

In a subsequent paper Babcock maintains that uith 
a spectrograph of high resolving power, only 3 metres 
of air path need suffice. 


ON THE ANALOGY BETWEEN THE 
POSITIVE LICHTENBERG FIGURE 
AND THE SPLASH OF A DROP OF 
LIQUID 

An interesting article by John Zeleny on the 
variation of the size and charge of positive 
•Lichtenberg figures , with voltage has appeared 
in the April 1945 issue of the American Jour- 
nal of Physics. The present writer was much 
impressed by the similarity of the curves ob- 
tained by Zeleny showing the variations of 
the diameter of the positive Lichtenberg figures 
with charge and voltage, to the curves obtain- 
ed by the writer showing the variations of the 
diameter of the Splashes produced by drops of 
liquids of various masses and falling through 
various heights. 

The curves showing the variation of the 
diameter of the Lichtenberg figure with vol- 
tage is again similar to the corresponding 



Fig. I (a) 

Positive Lichtenberg Figure 



Fig. I (b) 
Splash of a drop 


curve obtained by the writer showing the 
variation of the diameter of the splash produc- 
ed by a’ drop of water of definite mass falling 
through various heights. In the. latter case, 
however, the water drop attains a terminal 
velocity after falling through a certain height 
and the diameter of the splash remains con- 
stant after this height of fall. 



Charge in e.s.u. 

Fig. II (a) 



20 AO 60 80 100 120 

Mass of water drop in mg.-^ 


Fig, II (b) 
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This close similarity is no doubt due to the 
essential dynamical similarity of the two pro- 
cesses. The charge of the Lichtenberg figure 
corresponds to the mass of the liquid drop 
and the voltage corresponds to the height of 
fall of the liquid drop. Both processes are 
almost instantaneous. The Lichtenberg figure 
may, therefore, be regarded as a splash pro- 
duced by a drop of electricity. 

The Lichtenberg figure is obtained only on 
insulators like glass, ebonite, etc. On a good 
conductor the electricity immediately spreads. 
However, for different substances the dia- 
meters of the Lichtenberg figures are different. 

In the corresponding case of the splash of 
the liquid drop, the diameter of the splash 
varies with the absorbing properties of the 
material on which it is produced. If any ab- 
sorbent paper like filter-paper is used, th'e 
diameter of the splash is increased. This sug- 
gests that a good conductor acts like an infi- 
nite absorber of the electric charge and pro- 
duces as it were a Lichtenberg figure having 
the size and shape of the conductor itself. 

The analogy cannot obviously be pushed too 
far, but as far as it goes, it is interesting 
enough. 

Department of Physics, 

Nowrosjee Wadia College, 

Poona, V. N. Kelkar. 

August 10, 1945. 


PARACHORS AND MOLECULAR 
DIMENSIONS 


An equation to calculate molecular diameters 
in the liquid state from parachors has been 
already proposed by the author.^ In the case 
of gaseous substances, molecular dimensions 
can be calculated by correlating the Van der 

Waals constant parachor in the 

following manner. According to Sugden,- the 

rp'l 

mean value of -““0*77, where [p] and Vo 

V c 

are the parachor and critical volume respec- 

fP'l 

tively. Hence we get ^"“ 2 . 31 ’ mole- 


cules are assumed to be spherical in shape 
and if a substance is regarded as an assemb- 
lage of spheres of diameter <r packed together 
as closely as possible,*^ it has been calculated- 
that b = i ncr-'iN, where N is the Avogadro 
constant. Thus, 

<r 0-7 [PJ^xlO*"® cm. (i) 

The reliability of the ratio 0*77 has 

now been determined by Herzog* to be of the 
order of ± 30%. Allowing a maximum devia- 
tion of ±30% for this ratio, the reliability 
for (T will be of the order of ±10%, since the 
above equation for calculating cr from [P] in- 
volves a cube-root of [P], . Calculations of mole- 
cular dimensions from parachors can be of 
great use in the study of chemical kinetics of 
reactions, since parachor data are more readily 
available than other data required to calculate 
molecular diameters, 


If more reliable calculations are desired, 
the following method may be adopted. A di- 
mensional analysis of the parachor gives the 
equation^ [P] = KV/'® Tc^'\ the value of 
K = 0-41 being proposed by Ferguson.** Re- 
writing, 

V.=2-92^^, 

Substituting for Ye by 3b and for b as in (i), 
we get 

rpii*2 

2^<r»N=2-92 '-^ 1 . 3 . 

Hence 


rp-)0-4 

<r= 0 • 92 X 10"" cm. (ii ) 

i G 

Equation (ii) has a reliability of about ±2*2% 
for all compounds excepting the following: — 
those having the functional groups ~ C = 0, 
~ C = N, - COOH, and - OH, and one to 
three additional non-functional carbons.^ For 
such substances, the following equation 

rpio.4 

cr=0*96 W - Q— X 10'"® cm. ■ 

f 0 

holds good with a reliability of ±3*5%. 


Laxminarayan Institute of Technology, 

Nagpur University, 

Nagpur, M. S. Telang. 

May 15, 1945. 


L Telang, Ciirr. Set., 1943, 12, 19-20. 2. Sugden, 

/. Chem.Soc.^ 1924, 125, 1177; “Parachor and Valency,” 
Routledge, London, 1930, p. 31. 3. Jeans, “ The 

Dynamical Theory of Gases,*’ Cambridge University 
Press, 1925, p. 127. 4. lierzog, Ind. Eng, Chem»^ 
[Ind. Ed.], 1944, 36, 998. 5. Reilly and Rae, 

“ Physico-Chemical Methods,” 3rd ed. , 1., Methuen 
& Co,, London, 1940, p. 110 6. Ferguson, Nature^ 

1930, 125, 597. 


POSITIVELY CHARGED FERRIC 
VANADATE SOL 

In a communication* from this laboratory, the 
preparation of negatively charged ferric vana- 
date sol was described. It is now observed 
in presence of glucose ferric chloride dissolves 
a considerable amount of ammonium vana- 
date, to give a red coloured sol which bears 
a positive charge. The sol under investiga- 
tion was prepared by dissolving 40 c.c. o| 
ammonium vanadate solution (corresponding 
to 6-49 gms. of V,,Or. per litre). In 20 c.c. of 
ferric chloride solution (corresponding to 
34*92 gms. of Fe^^O.^ per litre) in presence of 
20 c.c. of 20 per cent, glucose solution. The 
sol. was kept in a parchment paper and 
was dialysed for two days. 

Composition of the Sol . — The amount of iron 
and vanadium in a known volume of the sol 
were determined by the standard methods of 
analysis. The. combined iron corresponding to 
this amount of vanadium was calculated on 
the assumption that the ferric vanadate is 
FeVO^. The rest of' the iron is present as 
hydrated ferric oxide. From the ratio of the 
free to the combined iron, the emperical for- 
mula 9f the sol can be suggested, 
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Per litre : 

Total iron— 5*5282 gms. 

Combined vanadium (V^^On) — 3*1832 gms. 
Combined iron— 1*9540 gms. 

Free iron — 3*5742 gms. 

Viscosity of the sol (30° C.) — 0*00864 gms. 
Viscosity of water (30° C.)— 0*00803 gms. 
Water bound— 0*3519 gms. 

Empirical formula — 9 Fe^O^vlO FeVO^.GH^O. 
The amount of bound water per litre of the 
sol was calculated from the Hatschek’s^ equa- 
tion expressed in the following form: 

Bound water per litre = = 1000 I 


where A is the ratio . of the total volume of 
water in the sol to the volume of the water 
bound, Vw is the viscosity of the water at 30°C. 
and T]t is the viscosity of the sol at the same 
temperature (c/. Prakash).^ 

Detailed procedure of the study of the sol 
will be published elsewhere. 

I am indebted to Dr. Satya Prakash for his 
valuable guidance and advice. 


Chemical Laboratories, 

Allahabad University, S. P. Mushran. 

July 4, 1945. 


1. Mushran, Current Science^ 1945, 14 , 123. 2. 

Hatschek, Z., 1911, 8, 34. 3. Prakash, 

1932, 60, 184. 


INDUCTION OF POLYPLOIDY IN 
SACCKAROMYCES CEREVISIAE 

Bauchi> 2 claims the production of new races 
of yeast by treatment with camphor and ace- 
naphthene. Since these new races were big- 
ger than the original strains he tentatively 
suggests that the chromosome numbers ought 
to have been doubled, tripled or quadrupled. 
However, no cytological confirmation seems to 
have been attempted. Since this line of attack 
offered interesting possibilities some experi- 
ments were conducted in this direction. 

Sterile test-tubes of wort were inoculated 
with a loopful of Sc 9 (N.C.T.C. 3007) from 
a wort-agar slant ‘ and a few cyrstals of ace- 
naphthene were added to the tubes. The time 
of treatment was arbitrarily fixed at 6 hours 
in order to have sufficient material for smear- 
ing. At the end of the above period the 
material in the tube was centrifuged and 
smears were* made at definite intervals to get 
the mitotic figures. The slides were fixed in 
Carnoy and stained in Heidenhain's haema- 
toxylin. 

The pictures obtained were very interesting. 
Long thread-like mycelial growths are com- 
mon, the ceils measuring 9-10 in length and 
1 • 5-2*0 M in width (Fig. 8). Resting cells vary 
in dimensions from 3*5/^ to 5*5 and have a 
clear cytoplasm having a large vacuole and a 
stained nucleus (Figs. 1 and 2). 

What strikes one is the large number of 
cells having four chromosomes disposed in 
various ways (Figs. 3, 4 and 5). Cells show- 
ing eight such chromosome-like structures are 
also common (Figs. 6 and 7). The measure- 
ments of the chromosomes are not given since 


the equipment at my disposal does not enable 
accurate measurements to be made. How- 
ever, they appear to be far smaller than those 




of the control strain (see Subramaniam and 
Ranganathan*0 . This disparity in the size of 
the chromosomes in different strains might 
have been the cause for the controversy con- 
cerning the identification of certain structures 
seen in the yeast cell during vegetative divi- 
sion, as the chromosomes (see Subramaniam 
and Ranganathan'^). 

What appears to be a tetraploid strain has 
been isolated by planting and this is now be- 
ing purified. Uptill now all the cultures have 
been kept in the vegetative condition. 
Whether these strains would retain their 
chromosome constitution after repeated sporu- 
lation and whether they have any economic 
importance can only be judged after exten- 
'sive tests. 

I am very grateful to Sir J. C. Ghosh and 
Sri. M. Sreenivasaya for their active inter- 
est and encouragement, and to Messrs. The 
K. C. P., Ltd., Uyyuru, for the award of a 
. Studentship. 

Fermentation Technology Section, 

Indian Institute of Science, 

Bangalore, M. K. “ Subramaniam. 

June 1, 1945. 


1 . Bauch, R., ATattmuissmseW^m, 1941, 29 , 503-504. 
2. — , Brau, 1941, 59 , 1-7; 9-11. 3. Subra- 

maniam, M. K., and Rangahathan, B., Curr.Sd., 1946, 
14 , 78-79. 4 . /did., 1946, 14 , 131-132. 
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A NOTE ON THE ASSOCIATION OF 
CHLOROCOCCUM HUMICOLUM 
IN THE ROOTS OF 
CYCAS REVOLUTA 

During the course of their investigations 
on the microbial flora associated with the 
nodules and root-forms of some non-legumi- 
I'ous plants, the work on Cycas revoluta was 
planned with a view to ascertain the syner- 
getic action of all tlie biological entities 
present within the roots. Special attention 
was paid to the study of the well-known 
Anahama cycadoe, an alga of ecological inter- 
est. For isolating this alga various media, in- 
cluding Beijerinck’s basal ammonium nitrate 
solution, Benecke’s solution and a new medium 
(nitrogen-free) devised by the authors, were 
tried. 

It was observed that the coral roots of one 
of tht‘ many Cycas revoluta plants they had 
examined consistently gave rise, in the new 
medium referred to above, to a new type of 
algal growdh (which on examination for mor- 
phological features proved to be Chlorococcus 
tumicolum) not hitherto recorded. It was 
also observed that the preliminary growth of 
this alga (which is presumably new for the 
roots of Cycas) appeared only after about 
three months of incubation at the room tem- 
perature (about 27“ C.), whereas the sub-cul- 
tures of the same made evident its growth in 
llie same medium within a brief period of 
tU’teen days. It must also be mentioned in this 
connection that the algal growdh was abso- 
lutely free* from any other growth, microbial 
or otlierwise. 

Th(^ m{‘clium above referred to had the 
fcdlowing composition: — » 

Water (distiUed)—l,000 c.c. 
Di-potassium-hydrogen 
phosphate— 0-20 gm. 

Pota.ssium chloride— ()• 10 gm. 

Calcium carbonate — 0*10 gm. 

Ferric chloride— ()• 10 gm. 

A glance^ at the ingredients will at once reveal 
tluit it is a purely synthetic medium, and what 
is more striking, is that it contained no nitro- 
gen in either organic or inorganic form. 

As far as the prr'sent authors arc aware, 
Chlorococcum humteolum has not been record- 
ed to occur as an endophytic organism in the 
corolloid roots of Cycas, though it is a widely 
distributed algal species, occurring in a diver- 
.sity of habitat such as damp soil, brick-work, 
etc. 

This alga grows luxuriantly in both Beijo- 
rinck’s and Benecke’s media, yet the fact that 
.satisfactory growth of the alga takes place in 
the nitrogen-free medium also, suggests that 
the alga can tolerate an absence of combined 
nitrogen and leads to the presumption that it 
IS a nitrogen fixer. Its presence together with 
various other biological entities associated in 
the roots of Cycas points to the role of these 
organisms in the nitrogen metabolism of the 
plants in whose roots they occur. And the 
recent observations of Yoshimura amply sup- 
port such a view. 


The authors wish to thank (Mrs.) E. 
Gonsalves, of the Royal Institute of Science, 
for kindly verifying the identity of the new 
alga isolated. 

Microbiology Department, 

St. Xavier’s College, F. Fernandes. 

Bombay, J. V. Beat. 

June 1945. 


I, Beijerinck, M'. W., “The name of the medium a.«; 
taken from I.evaine, M., and Schainlein,j^H. W., book 
entitled A Compilation of CitUnrc Mcdia^ 1930. 2. 

Benecke,W., Bot. Zfn'-, 56, 8;M)7, 1898. 3. Pascher, 
A., The Bitsswassi'r Blora^Dejitchland Osterekks mid des 
Se/mudtz., Heft 5, Fhlorophycea; II, 1915. 4. Smith, 
Ci. M., 77io Fn'sli- IVatcr Algir of the United States^ .1933. 
5. We.st, G, S., and Fritsch, F. F., British Fresh-Water 
Algte, 1927. 


NOTES ON A SYRPHID [SPKAERO-^ 
PHORIA SCUTELLARIS FAB.) FLY 
PREDATOR ON MUSTARD-APHID 
{RHOPALOSIPH UM^PSEUDOBRASSICAE 
DAVIS) 

During the course of my study of biology of 
the mustard-aphid, Rhopalosiphum pseudobras- 
sicce, syrphid-fly larvae were observed among 
the aphids. It was rare to find any colony of 
the aphid.s that did not have from one to many 
elongate larvae preying upon them. Hidden 
among the aphids, these lai-v^ (Fig. 1) grasp 
aphid after aphid by their pointed jaws, raise 
it in the air, slowly pick out and suck out all 
the body contents, finally discarding the 



empty skin. It has been observed that some- 
times a larva destroys epliids at the rate of 
one every minute and this process continues 
for a considerable period. In fact, the rate of 
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destruction depends on the age of both the 
larvae and the aphid, i.e., a full-developed 
larva can destroy larger number of aphids ‘ of 
younger ages. It has also been observed that 
the larva attacks not only apterous ■ aphids but 
can attack and destroy even the winged aphids 
when they come within its reach. ^ The pre- 
dator appears to be of a very great importance, 
and, therefore, a short account of it is given 
here. 

Egg. — ^The eggs are laid by the adult fly 
among the aphid-colony. The ■ eggs are pearl- 
white and more or less elliptical in shape with 
gently rounded ends. The anterior end is 
somewhat flattened, it is the place where open- 
ing is formed* at the time of hatching of the 
egg. The egg-surface is covered with longi- 
tudinal ridges which are connected with one 
another through transverse . ridges and thus a 
number of quadrangular areas are formed all 
.over the egg-surface. The egg is about 
0*9 mm. long and about 0*4 mm. thick. 

Larva . — The full-grown larva is slender, 
with the ventral aspect flattened and the body 
much attenuated anteriorly. The cuticle ^ is 
tough and leathery and greenish or brownish. 
The segmentation is more or .less obscure 
owing to the transverse corrugation of the 
body. However, a closer study shows that 
there are eleven segments. The general ap- 
pearance is rather slug-like. The technical 
system is of amphipneustic type, i.e., only the 
prothoracic and the posterior abdominal spira- 
cles are open. The anterior spiracles are on 
the second apparent segment, while the poste- 
rior pair is situated on two tubes which are 
very short and are fused together ^ down the 
median line. From the sucker-like mouth 
located on the undersurface of the first seg- 
ment, protrudes a pair of black-toothed hooks 
— the mandibles. These are supported by and 
connected to the cephalopharyngeal skeleton, 
which is a V-shaped structure extending back 
into the body as far as about the third seg- 
ment. The cephalopharyngeal skeleton is a 
blackish scleritised structure and is usually 
visible through the integument of the larva. 
It differs in shape in different larval stages. 
In the first larval stage it is small and in- 
completely developed, while in the last larval 
stage it is completely developed and the parts 
are easily distinguishable. . The full-grown 
larva is about 9 mm. long and about 2*5 mm. 
at the thickest place. 

Pupa . — Prior to pupation the larvae come to 
rest near their habitat, the caudal segments 
become cemented to the leaf or to the cage- 
wall with a black secretion apparently exuded 
from the hind gut. The pupa becomes again 
cemented if it is decemented. This shows 
that the secretion restarts when required. The 
pupa forms inside the last larval skin. The 
puparium is inflated dorsally and laterally. 
Spiracles are present on the puparium in the 
region of the fourth segment and are elevated 
upon conspicuous horns. The pupa is about 
1*5 mm. thick and about 6 mm. long. The 
anterior end is more or less cap-like while 
the posterior .end is more or less flattened. The 
eclosion of the imago takes place by means of 
a transverse rupture of the puparium near 
vhe anterior end. 


Adult . — In general, the male is distinguished 
from the female by its larger size, and the 
unequal facets of the contiguous compound 
eyes. Head : Face yellow; compound eyes, 
deep maroon having a golden hue, and sepa- 
rated from each other at vertex region by a 
distance of about 0*5 mm. Antennas are brown 
or black dorsally and orange ventrally. Arista 
brown or blackish. Proboscis dark brown. 
Thorax deep blue with a narrow streak at the 
sides. Scutellum yellow with a smoky pubes- 
cence. Abdomen shining black dorsally with 
a pair of yellow spots on the second segment 
and a yellow band on each of the third, fourth 
and fifth segments; the band on the fifth seg- 
ment is thinner than the bands on the third 
and fourth segments which arc more or less 
equally thick. Distal margin each of the third 
and the fourth segments has a thin brown 
border and that of the fifth segment a thick 
brown one. Legs are brownish yellow with 
their coxae and trochanters slaty coloured and 
with their tarsals blackish. 

The life-cycle is completed within 15 to 20 
days. The incubation period is 3 to 4 days, 
larval period 7 to 9 days and the pupal period 
5 to 6 days. 

My thanks are due to N. M. Deshmukh, Esq., 
Director of Agriculture, Gwalior Government, 
for helpful encouragement, and to Mr. K. N. 
Pawar, Chief Chemist, for going through 
the MSS. 

A detailed account will be published else- 
where _ showing its importance in biological 
control! The work is in progress. 

Agricultural Research Labs., 

Gwalior, R, Rakshpal. 

April 10, 1945. 


POTATO SPROUTS AS A SOURCE OF 
‘‘SEED*’ 

In the past various workers have attempted to 
devise ways of propagating the potato plant 
by such methods as would reduce the seed 
rate. The usual method is to plant either the 
whole or a part of the seed tuber. This 
asexual mode of propagation is now the uni- 
versally-employed method of planting potatoes. 
The only other method so far known is to 
raise the plants ^ from the true seed. The 
potato plant being heterozygous yields a 
variety of new types when either selfed or 
crossed seed, obtained from the berries, is 
sown. It is apparent that by this method it 
IS neither possible to maintain a type nor is it 
profitable to raise a commercial crop, and its 
usefulness is, therefore, limited to scientific 
investigations and for the breeding of new 
varieties. 

Seed tubers may be planted whole or as 
cut-seed-pieces and it has been determined 
• ^ piece weighing about two ounces 

is the most desirable size to plant. for 

every plant about two-ounce weight of seed 
tuber IS required as an initial start. This 
high seed rate has come in the way of expan- 
sion of potato cultivation, particularly due to 
transport and other difficulties created by the 
war. Scientists have, therefore, been busy in 
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devising ways and means of overcoming these 
problems. In Russia Lysenko and his asso- 
ciates^ reduced the weight of seed required 
per acre by utilization of potato “tops”, the 
remaining 90 per cent, or so of the tuber being 
used for food purposes. Similar methods of 
utilizing small portions of eyes called by vari- 
ous names as “chips”, “peelings”, etc., have 
been suggested by Copisarow- and Evans.-^ 
Evans has been able to transport potato ‘tops’ 
from one place to another by air and claims 
to have got satisfactory yields. The possibil- 
ity of utilization and adoption in potato cul- 
ture of the above and other similar methods 
has been recently investigated in this country 
by Pal and Deshmukh- and by Sen and 
Chakarvarti.^ They have determined that 
thin pieces from eyes or “peelings” give in 
general a poorer crop than that raised from 
the “tops”. A suggestion has been offered that 
a closer spacing might compensate for the de- 
creased yields which they obtained in com- 
parison to the controls (raised from whole 
tubers). 

The above review will show that all the 
workers have hitherto agreed that detachment 
of the eyes with either a small or a large 
piece of the flesh is necessary to raise a potato 
plant. After the eyes have been sliced off the 
tuber it serves no further use except in the 
kitchen. Viewed from another aspect it would 
mean that a seed tuber, say with ten eyes, has 
a possibility of giving rise to ten plants at the 
most, an^ even this is not practicable as in- 
variably three or four eyes are crowded to- 
wards the rose end of the.^tuber and these 
when removed serve as one seed-piece. 

For the last ten ye^rs the Potato Breeding 
, Station at Simla has been engaged on the 
breeding of better types of potatoes, and it has 
been necessary to multiply the new varieties 
rapidly from the original seedling plant. 
Multiplication of seed, even for a small-scale 
trial, takes several years. The writer has been 
therefore, in search of a method by which a 
tuber could be made to give rise to a very 
large number of plants, and through persistent 
efforts has developed a method of tuberless 
sowing of potatoes which promises to be of 
value not only for scientific workers engaged 
in potato investigation but also for potato pro:- 
duction, in certain areas. 

This new method consists of raising the 
crop from the sprouts without damaging the 
eyes. The sprouts when they are about 1 to 
2 inches in height are detached from the 
tuber and suitably planted in beds. Within 
about a week’s time the sprouts develop roots, 
especially at the basal nodes and within two to‘ 
three weeks’ time the sprouts develop a crown 
of leaves and at this stage they can be trans- 
planted. The “Sproutlings” are very hardy 
and except for watering, during the first week 
or so after transplanting, do not require any 
other special treatment ; in fact, they are as 
easy to handle as chilli or brinjal seedlings. 

Several methods of inducing rapid rooting of 
sprouts were investigated. Among these pre- 
treatment of sprouts with hormotone was tried 
out but this did not show ony beneficial results. 
As the sprouts can be made root readily in soil, 
where as much as 100 per cent, success has 
been obtained, no pretreatment ■ of the sprouts 
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seems to be necessary. It may be of interest 
to mention here that it has also been possible 
to get plants from sprout cuttings. Some 
varieties during storage produce very ^ long 
sprouts and it has been a general practice to 
detach and throw away all such sprouts before 
planting of tubers. A long sprout can, how- 
ever, give rise to three or four sproutlings if 
suitably treated. The details of the method of 
obtaining sproutlings are being published 
shortly. 

The use of sprouts as seed is already prov- 
ing very helpful in rapidly building up the 
stocks of the new potato varieties at the 
Simla Potato Breeding Station. There is 
every reason to believe that satisfactory yields 
can be obtained through the use of sproutlings. 
Experiments are in progress at Simla where 
ways and means of utilization of this method 
on a commercial scale are being investigated 
■ and the results of these findings will be pub- 
lished as the work progresses. In the mean- 
time announcement of this method has been 
made as ‘this may prove to be of much value, 
at least in some parts of this country, in the 
solution of some of the problems connected 
with the seed potato industry. Each seed 
tuber is capable of producing a very large 
number of sprouts. A four-ounce seed tuber 
would under normal circumstances yield two 
to four seed pieces, while a tuber of similar 
size, having about ten eyes, can be made to 
yield 20-40 good sprouts and the mother-tuber 
can still be utilized for seed purposes at the 
end. This is possible because a large number 
of spit)uts develop after the first crop of 
sprouts has been removed and a tuber is 
capable of producing two to four such crops. 
Packets of sprouts have been successfully 
sent by post, and have rooted well when 
planted out. 

As sprouts do not carry any part of the 
flesh or the skin, their use as seed reduces the 
possibility of transmission of tuber-borne fun- 
gal or bacterial diseases from the tuber to the 
soil. Again the tuber often does not show any 
visible signs ^ of virus infection and it is not, 
therefore, possible to eliminate the virus- 
infected ones before the sets are planted out 
in the field. On the other hand, the ‘sprout- 
lings’ being transplanted after the first crown 
of leaves have appeared makes it possible, to 
select only such ‘sproutlings’ as are apparently 
free from virus infection. A higher standard 
of health can thus be expected. The adoption 
of sproutling method in any scheme of scienti- 
fic seed-production will thus be of value. 

Potato Breeding Station, 

Simla, PUSHKARNATH. 

April 27, 1944. 


* Financed by the Inciperial Council of Agricultural 
Research.. 

1. Anon, “Soviet scientific work on Potatoes”, Nature., 
1942, 150, 466-57. 2. Copisarow, M., “Potatoes and 
war economy”, Nature., 1943, 151, 421-22. 3. Evan.s. 

G., “Potato eyes as readily transportable ‘ Seed ’ for 
colonies”, Ibid., 1943, 152, 464-66. 4. Pal, B. P., and 

Deshmukh, M. J., “ Potato ‘ tops ’ and ‘ eyes * as Seed” 
Curr. Sci.,\9^,Vly 309-11. 5. Sen, B. and Chakra- 

varti, S. C., Curr. Sci., 1945, 14, 44-46. 


238 


Letters to the Editor 


r Current 
LiScience 


PHYLLODY OF TIL IN RELATION 
TO DATE OF SOWING 

PHYLLODY, also knowH as ‘Sepaloidy’, or ‘Green 
flower’ disease, is known to occnr in the sesa- 
mum crop in various parts of India and Burma. 
Storey^ has attributed it to the disturbed 
physiological conditions^ induced hy the^ early 
sowings and heavy rainfall, while Pal- sug- 
gested that it might possibly be due t 9 a virus. 
Til (Sesamum orientale L.), an important 
kharif season oil-seed crop in Sind, has suffered 
severely as a result of incidence of this dis- 
ease. The area under this crop in_ Sind has 
decreased from about 42,000 acres in 1934-3o 
to about 6,000 acres in 1940-41. 

In our breeding work, to ev 9 lve a high 
yielding, disease-free type of til, a black- 
seeded variety, Jamesabad-33, has been found 
to be promising. In order to test the variety 
and also to determine the optimum period 
of sowing, a factorial design experiment was 
conducted for two years with four sowing 
dates (mid-July, end-July, mid-August and 
end-August) and two varieties, viz., Jamesa- 
bad-33 (black-seeded) and Cawnpore s-6 
(white-seeded). During the second ytear 
(1943-44) the experiment was repeated with a 
slight modification,^ i.e., another promising 
variety, Karho Johi, was added. During the 
first year there was a combined attack of the 
caterpillar (Antigastra catalaunalis) and phyl- 
lody. The year 1943-44 was characterised by 
the absence of the caterpillar but there was a 
severe occurrei^e of phyllody. This gave an 
opportunity of gauging the effect of various 
sowing dates on , the occurrence of phyllody. 
The percentage of its occurrence was recorded 
in the various sowings and was statistically 
analysed. The results obtained would be of 
great interest to other workers in this direc- 
tion. The data regarding the infection are 
presented in the following tablO: — 

Table I 


Percentage of Phyllody during 1943-44 


Variety 

Sowing 

Jamesa- 

bad-33 

OJ 

Vh 

O 

a 

S CO 

o ” 

Karho Johi 

xAverage of 
sowing 

Conclu- 

sion 

Micl-J^ly ( 12 th 
July ’43) 

11*09 

22-7 

13*20 

15*67 

Signifi- 
i cant at 

End-July (27th 
July ’43) 

5*66 

8-04 

6-44 

6*71 

P =0*01 

Mid- August 
(12th August’ 43) 

0*77 

0*82 

0*78 

0-89 

Signifi- 

cance 

End-August 
(27th August’ 43) 

0-93 

2*89 

0*60 

1*47 

difference 
= 3.161 


The yield data of the different varieties in 
the different sowings for two years are tabu- 
lated in Table II. 

The data presented in Table I clearly indi- 
cate that there was a significantly higher attack 
of phyllody in all the varieties in the mid- 
July sowing, which continued to decrease till 
mid- August, after which no significant decrease 


Table II 

Yields of the Different Varieties for 
. different Sowings 


V'ear 

Mean yie 

1942-4:{ 

Variety 

Jamesabad 

33 

Cawnpore 

£-6 

Sowing 

Mid-July 

568 

213 

End July 

579 

3(53 

Mid-August 

621 

32(5 

End August 

513 

187 
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was observed. Correlating the yields of the 
various sowings with those of infection percexi- 
tage, it is seen that there is a corresponding 
increase in the yield in the mid-August sow- 
ings. .In the last sowing, though the occurrence 
of phyllody was less, yet the yield was low, 
due to diminished vegetative growth. There- 
fore early sowings appear definitely conducive 
to the occurrence of the disease. Another fact 
which is evident from the above is that certain 
varieties possess considerable resistance to 
phyllody. Thus the improved black-seeded 
variety, Jamesab ad-33, is affected the least 
while the white-seeded variety, Caunipore-s-6, 
is significantly more affected. In yield also 
the variety, Jarmsahad-SZ^ has given signifi- 
cantly higher yields than the others. 

I wish to express my thanks to Dr. T. J. 
Mirchandani, Officer-in-charge, Agricultural 
Research Station, Dokri, for valuable sug- 
gestions and criticism. 

Agricultural Research Station, 

Dokri, Sind, M. V. Vachiiani. 

May 4, 1945. 


1. vStorey, H. II., Papi. luiH African Aii'ric, AV.f. 
Amani, 1932-33, p. 1(5 2. Pul, I^. P., c/.'a/., /. Ai^ric. 

ScE, 1935, 5, 517. 


SOME ABNORMALITIES IN COTTON 
GROWN UNDER CONSTANT 
LEVELS IN POTS 

Two strains of cotton, one deni (G. arbor euvi 
race hengalense) , strain No. 43, and the other, 
American (G. hirsuPum), M.U. 4, were gi'own 
in pots with three different constant levels of 
moisture mainly to study the transpiration of 
the plants. In the course of the periodical 
examination of the plants it was found that 
there were several abnormalities met with and 
some of the more important ones are recoi^ded 
here. Such abnormalities were, however, not 
noticed in the plants of the same varieties 
grown as a field-crop under normal conditions. 
It cannot be said whether the abnormal condi- 
tion of growing the plant in pots that is res- 
ponsible for these aberrations. The different 
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moisture levels maintained in the pots had also 
nothing to do with most of the freaks, inas- 
much as, the abnormality concerned was ob- 
served not at any particular moisture level 
only but at all levels. 

1. Boll Abnormalities 

(a) In many of the American cotton bolls 
an extra erect body resembling very much the 
gynaccum of the cotton plant with green 
ovary and dark nigropunctate glands were 
found in the centre when the bolls dehisced. 
In a few instances the three- or four-carpelled 
ovaries of this appendage exhibited minute 
fuzzy ovules inside them (Fig. a), 

(b) The cotton fibre usually develops on the 
cotton seed; but a few lint hairs were found 
to develop both in the American and desi varie- 
ties from the carpel wall, suture and the ridges 
of the loeules. Again, in American, a tuft of 
fibres was given out by the apex of the extra 
gynaceous body as well as the apex of the 
carpel (Figs, a, b and c). 



(c) In a few Asiatic plants, bolls having 
three-carpels and in addition a partially deve- 
loped carpel were recorded. 

II. Leaf and Flower Abnormalities 

Besides the above abnormality, there were 
found certain abnormalities with regard to leaf 
and flowers which are mentioned below : — 

(a) In the Desi cotton grown under higher 
levels of moisture three leaves having double 
lamina (mirror image) with a twin petiole 
joint right through, developed. Another plant 
under low moisture, put forth two consecutive 
leaves, the lower leaf having only the right 
half of the lamina of a normal leaf v^hile the 
upper developed the left half. The petioles of 
these leaves were reduced in thickness. 

(b) A plant grown under. low level of mois- 
ture produced a flower with two bracts while 
two plants grown under the highest level of 
moisture produced dowers having four to seven 
lanceolate bracts. In -a plant grown under 
optimum condition, a double and a triple 
flower of different ages were produced on a 
single pedicel with three common bracts in 
addition to their own. 

The abnormalities of leaves and flowers are 
not very important but the presence of lint on 
the car'pel walls and loclc sutures is very un- 
usual and has not been recorded before. The 
material grown was from selfed seed of a 
single plant. While the cause for the boll ab- 
normality is not known, the material has been 
carefully gathered and will be grown ag<am 
both in pots and under ordinary conditions to 
see if the same will be repeated. 


The work was carried out in the Cotton 
Genetics Research Scheme, Indore, financed by 
the Indian Central Cotton Committee. 

Institute of Plant Industry, 

Indore, C.I., P. S. Sreenivasan. 

May 8, 1945. 


LONG SMUT OF SORGHUM-METHOD 
OF INFECTION 

Long-smut of Sorghum caused by Tolyporium 
Ehrenhergii (Kuhn) Pat., has been recorded 
from India and Africa. In India, it is known 
to occur in Baluchistan, Sind and Madras. It 
has been regarded to be not a very destructive 
disease as the smut attacks only a few grains 
in an earhead. But in recent years, a survey 
of the disease was ^undertaken in Sind, and it 
was found in the year 1943, that the smut was 
present practically in every earhead and the 
number of grains attacked varied from I to 30. 
In India, its presence has been recorded by 
Butler (1918) and Kulkarni (1918). ,Kamat 
(1933) has studied the cultural characters ot 
the fungus and also the effect of temperature . 
on the growth of the fungus in culture. So far 
no worker has attempted to establish the 
method of infection of this smut. Butler has 
suggested that the infection may be a localised 
one. To determine exactly how this disease 
appears, this investigation was undertaken. 

Effort was made to produce the disease in a 
.number of ways, (i) spores of the smut were 
'“mixed with seed before sowing, (ii) spores 
.were mixed with soil, (iii) Moore’s vacuum 
methb'd of infection, (iu) spores were dusted 
on the flowers, (v) spores were germinated on 
potato-dextrose agar and sporidia were obtain- 
ed in culture. A suspension of sporidia was 
made in water and a few drops of this suspen- 
sion were placed in the buds with the help of 
a pipette. 

It was observed that no infection appeared 
in the case of first four methods. Infection in 
the case of last method was very successful 
and ninety per cent, of the infected earheads 
bore smuted grains. It is quite clear from the 
above experiment that chlamydospores by 
themselves do not play any role in the produc- 
tion of the disease. It is me sporidia which 
take an active part. It is likely thkt the 
chlamydospores from the previous crop lie in 
the soil and the development of favourable 
conditions, germinate and produce sporidia. 
These sporidia . in turn are carried by means 
of air to the earheads and produce the disease. 
Study is being made to confirm the above 
assumption and also of the factors which 
induce prolific production of sporidia. 

Assistant Mycologist, 

Agricultural Research Station, 

Sakrand, N. Prasad. 

May 23, 1945. 


1, Butler, K. J., Fungi and Disease in Plants^ 1918. 
Thacker, Spink & Co. 2. Kulkarni, G. S., “ Smuts o€ 
jowar in Bombay Presidency,” Bulletin No. 78, 1918. 
3.. Kamat, M. N., Phytopatlu^ 1933, 33 , No. 12,985-992. 
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THE INDIAN FAUNA DURING 1943-44 

Official statistics of the number of wild 
animals shot in the various provinces (except 
Madras) and in Kashmir and Jammu States 
during 1943-44 are given in the Indian Fores-- 
ter.i Of the animals that are in grave danger 
of becoming extinct but now safeguarded 
by Acts (viz., the Bengal Rhinoceros Preserva- 
tion Act, 19*32, and the Elephant Preservation 
Act, 1879), only 3 rhinoceroses were killed in 
the whole of India (in Assam), and 33 wild 
elephants shot in the several provinces, Assam 
claiming the maximum (18). 

Turning to carnivora,. a total of 224 tigers and 
tigresses were shot, greater number in C.P.* 
and Berar (73) and U.P. (69); of leopard or 
panther, 211 were shot, U.P. heading the list 
(50), and 37 each in C.P. and Berar and Bom- 
bay. Wild cats claim 91^(58 in Jammu and 
Kashmir). Of the bears shot, Himalayan black 
bear leads with 37 (30 in Jammu and Kash- 
mir) and sloth bear 28. Of the deer tribe, 
the maximum number shot was cheetal or spot- 
ted deer 511 (Bengal responsible for 211, 
U.P. 57, C.P. and Berar 108), the number of 
sambar shot was 235 (95 in U.P. and 53 in 
C.P. and Berar). Of the 213 barking deer, 
Bengal is responsible for 120. Nine 4-horned 
antelopes were also shot. 

Other interesting figures are Gaur or bison 
38 (13 in Bombay), nilgai or blue-bull 212 
(119 in Bombay), crocodile 16 (14 in U.P.), 
python 14 (6 each in Bengal and U.P.). In- 
crease in the number of animals shot . ov^r* 
last year’s record is noted, in the case of leo- 
pard or panther 38; wild cats 76; nilgai 
barking deer. 54; cheetal or spotted deer 220'. 
This increase in mortality in wild animals is 
perhaps due to the large increase in the fight- 
ing forces in India. 

These figures refer to ‘Reserve forests’ only 
and are, therefore, no true reflection of the 
state of affairs. There is no ' machinery for 
the collection of figures of the numerous ani- 
. mals shot in the unclassified State forests, 
grants, grazing land, etc. There is also no 
record of mortality in the case of games and 
fishes. 

Recently, it was reported in the press that 
25 tigers were shot in one district in Assam 
outside Reserve during 1944, and there is no 
doubt that game animals and birds are rapidly 
disappearing in this country. The reason is 
indiscriminate slaughter of females and im- 
mature males in the open season and of both 
in the closed season, particularly deer and 
birds and unless Government takes timely 
action, India’s marvellous ' fauna is doomed to 
extinction. 

In 1935, the Government of India convened 
a conference of the representatives of all the 
Provinces and the States in India on the sub- 
ject of the “Preservation of Wild Life”, presid- 
ed over by the late Mian Sir Fazl-i-Hussain. 
Since then, Dr. Baini Prashad, formerly Direc- 
tor, Zoological Survey of India, in his address 
to the Eighth Annual Meeting .of the National 
Institute of Sciences of India in 1943, discuss- 
• ed at length the subject of “Conservation of 
Wild Life in India”. Unfortunately their sug- 
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gestions have not yet been given effect to. It 
is now for the relevant post-war reconstruc- 
tion committee to chalk out a programme, 
based on the recommendations of these two 
valuable memoranda. 

A wise policy of wild life conservation 
should provide for : (1) Adequate laws of 

protection, (2) adequate areas as permanent 
sanctuaries or refuges for species in their 
• known habitat, (3) adequate organization to 
enforce the former and administer the latter. 

An active unofficial “All- India Organization” 
for the protection of games, fishes, fauna and 
flora of India on the models of similar organ- 
izations in all progressive countries can also 
render useful service in this direction. In 193(i, 
the United Provinces inaugurated under the 
distinguished patronage of Sir Malcolm Hailey 
(now Lord Hailey), an “Association for the 
Preservation of Games” in that province, and 
also started publishing a journal entitled The 
Indian Wild Life. Owing to the abnormal 
conditions resulting from the war, the activi- 
ties of this society has received a setback. The 
United Provinces is also the pioneer in India 
in passing the “National Parks Act, 1934” that 
resulted in the conversion of “Hailey Park” to 
“National Park” with an area of 100 sq. miles. 
Will other Provinces and States lag behind ? 
What we need most are “National Sanctuaries”. 
The relevant post-war reconstruction commit- 
tee should bear, this in mind. 

Botany Department, 

Calcutta University, A. K. Ghosh. 

June 11, 1945. 


1. Indian Forester, March 1945, 71, No, 3. 


A PODOSTEMAD FROM THE EASTERN 
GHAT HILLS IN ORISSA 

Members of the family Podostemonacea^ have 
been recorded from South India, Ceylon, 
Eastern Himalayas, Assam, Burma, etc. (cf. 
HOoker,- Willis'^^). Recently, Randhawa and 
Joshi’* reported the occurrence of a podoste- 
mad from the Kumaon Hills, Central Hima- 
layas. .According to them, the plant collected 
by them is to be regarded as a new species 
of Zeylanidium TuL, a sub-genus of Hydro-- 
hryum Endl. (Willis).*^ Haines^ previously 
recorded the occurrence of Lawia zeylanica, 
another member of the family Podostemona- 
cese from Orissa. According to him, it occurs 
in patches on the wet rocks in the rivers of 
Angul (Cuttack District) in Orissa. He de- 
scribed. the same in his Flora of Bihar and 
Orissa! The occurrence of a Podostemad 
from another locality in Orissa is recorded 
here and is of interest in connection with the 
geographical distributon of the family. 

The Podostemad collected by the writer has 
ribbon-like and branching thallus. It was 
found growing closely attached to wet stones 
occurring in the hill stream ‘Putra gadh’ flow- 
ing through shady forest in the ‘Jolla MundP 
Valley near the village ‘Mogal patta’ (82® 30' : 
18® 590 situated about 4-5 miles north off 
Jeypore, Orissa. It was collected in the 
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flowering and fruiting stages in the month of 
January 1938 and was growing in association 
with a species of Batrochospermum. From a 
comparison of the specimens with characters 
of the other members of the family, it is 
found to belong to Zeylanidium Tub, which 
was described by Willis** as a sub-genus of 
Hydrobryiim EndL The plant here reported 
is identified as Z. lichenoides. The species has 
been previously recorded as occurring in 
Burma, Assam, Bombay Ghats to Travancore 
and Ceylon. 

My thanks are due to Mr. K. C. Jacob 
(then of the Herbarium, Agricultural College, 
Coimbatore) for kindly confirming the identi- 
fication of the species. 

Andhra University, 

Guntur, J. Venkatesw^arlu. 

June 30, 1945, 


1, lliunes, IT. H., Bo/any of M/mr and Oytssa, 1924-. 
5. 2. Hooker, J. D., Biom of Bntish India, 1880, 5, 
3. Rimdhawa, M. S. and Joshi, A. C,, Current Science’ 
1944, 2. 4. Willis, J C., “ A Revision of the Podoste. 
monacfie of India and Ceylon,” Ann. /^oy. Bot, Card 
Perad,, 1902. 


EFFECT OF PHOTOPERIODIC TREAT- 
MENT ON POLLEN FERTILITY 

Out of the five postulated phases in the deve- 
lopmental process of a plant, two have been 
established with reasonable certainty. Recent 
evidence^- gives some indications regarding 
the nature of two new developmental phases. 

During the course of investigations on phasic 
development of wheat at this Institute, it has 
been observed that the formation of normally 
functioning gametes depended upon prelimi- 
nary phasic changes in the cells of the gameto- 
phyte brought about by photoperiodic treat- 
ment. As the results appear to be of some 
academic and practical interest a brief preli- 
minary report is made here. 

Graded seed.H of three varieties of wheat 
{Triticum vulgare), viz,, LP. 165, I.P. 52 and 
P.C. 591, were germinated and kept for the 
first twelve days under the following five 
‘Jnitiar light treatments: — 

(1) Complete darkness; (2) six hours of 
natural light; (3) twelve hours of natural 
light; (4) same as No. (3) plus six hours of 
artificial light; (5) same as No. (3) plus 
twelve hours of artificial light (200 W. day- 
light lamp at a distance of 2 ft). 

At the end of this initial light treatment 
plans were exposed to three photoperiods, 
viz., (a) short-day — 6 hr. day ; (b) normal- 
day— 12 hr. day; and (c) long-day— 18 hr. day 
upto the time of anthesis. 

Pollen sterility was determined by staining 
with aceto-carmine and counting the number 
of stained and unstained grains. 

Sterility appears to increase with long as 
well as short photoperiods, more so in the 
former case. It is also worthy of note that 
photoperiodic treatment during the first twelve 
days has an appreciable effect on pollen steril- 
ity. Long-day treatment increases sterility, 


Table I . 

Percentage pollen sterility and fertility indices 
for I.P. 165, I.P. 52 and P.C. 591 wheat 
(Triticum vulgai'e) under different 
photoperiodic treatments 


Photo- 

periodic 

treatment 

* Pollen sterility 
(per cent). 

Fertility index 

I.P. 

I.P. 

P.C. 

. 

I.P. 

IP 

P.C. 


165 ^ 

52 

591 

1 G 5 

52 

591 

1 « 

14-1 

21-0 

13*8 

0-14 

0-.35 

0-06 

%a 

13-4 

19-9 

16-4 

0*23 

0-41 

0-23 


22-4 

, 15-4 

16-7 

0-21 

0-27 

0*22 

4 a 

20-7 

16-9 

16 “9 

0*25 

0-18 

— 

5 a 

10-3 

14-9 

17-5 

0-25 

0-15 

0-13 

1 h 

2-7 

3-4 

, 3-4 

0-.37 

0-44 

0-36 

2 h 

2-6 

3-4 

4-0 

0*43 

0-39 

0-34 

3 b 

1-0 

2-4 

. 3-8 

0-36 

0-40 

0-38 

4 h 

3-1 

0-7 

2'2 

0-38 

0-41 

— 

5 h 

9-8 

7-5 

8-7 

0-31 

0*31 

0-35 

1 /r 

30-4 

17-8 

2 . 3-7 

0*13 

0-07 

0*09 

2 <7 

21-7 

25-8 

21-2 

0-17 

0-10 

0-19 

3 /: 

25-5 

14-9 

19-5 

0-14 

0-15 

0-15 

4 /• 

31-5 

32*5 

25*5 

0-10 

0-12 

— 

5 

41-5 

. 30-9 

26-2 

0-09 

0-17 

i 

0-13 


* Kach figure i.s*'a mean of 12 observation.s. 


Fertility index within has been calculated by 
dividing the number of grains per ear by the 
product of numbers of spikelets per ear and the 
number of florets per spikelet is also adversely 
aifected by long-day conditions. 

The .reversible nature of the thermo- and 
photo-induction effects- and abnormalities in'' 
development of spike in wheat under the influ- 
ence of differential photo-treatments, as well 
as reduction in the number of spikelets and 
grains under long-day conditions, which have 
been observed at this Institute (unpublished 
locords of the Imperial Agricultural Research 
Institute), together with the evidence presented 
here, as well as the work of O’mara*^ on auto- 
totraploid Secale cereale warrant a suggestion 
that light has an influence on the develop- 
mental process in cereals beyond the photo- 
phase. 

Our thanks are due to Dr. B. P. Pal, and 
Dr. S. Ramanujam, Imperial and Second Eco- 
nomic Botanists, respectively, for their valu- 
able suggestions and criticisms. 

K . K. Nanda. 

J. J. Chinoy. 

Botany Section, 

Imperial Agric. Res. Institute, 

New Delhi, 

May 30, 1945. 


1. Chinoy, J. J., Curr. Sd., 1942, 11, 400-402. 2. 
Whyte, R. O., “ Imperial Bureau of Plant Genetics’*, 
Bu//., 1936, 17. 3. O’mara, J. G., Amer, Naturl, 1942, 
76 , 386-392. 
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ON CASSYTHA FILIFORMIS LINN. 

The descriptions given for this lauraceous 
parasite are very meagre and to some extent 
inaccurate. Some of the latter are given here : 

(1) Young parts puberulous (Hooker). 
They are not so. On the contrary the old 
stems trailing on the ground are so. 

(2) Stem dark-green (Duthie). The extreme 
tip of the stem is yellow (the first inch or so), 
lower down it is yellowish green. Further 
down it is bluish green. The very old stems 
either dark-green or yellowish brown, the lat- 
ter' colour predominates. 

(3) Flowers are 1 inch long when fully 
formed and fruits 2 inches across (Kanjilal, 
De and Das). The flowers are hardly 2 mm. 
across and the ripe fruit including the pulp 
is not more than 11*0 mm. in diameter length- 
wise and 9*30 mm. in .diameter equatorwise. 

(4) Three bracteoles are present (Duthie). 
The structures present below the flowers are 
not bracteoles since they form a part of the 
flower and lie just below the perianth. When 
the flower is separated from the inflorescence 
stalk, these structures also come out and hence 
they are the epicalyx. 

(5) The perianth tube forms the succulent 
outer covering of the fruit (Hooker). It is not 
the' perianth tube but the perigynous thalamus 
that forms the outer covering. The perianth 
is 6, poly-, and in two whorls. Perianth tube 
cannot be formed in such a case. Moreover 
this succulent outer covering extends below 
the true fruit, in between this and the inflores- 
cence stalk, the position naturally occupied by 
the thalamus. 

(6) Whole plants bearing fruits may be dis- 
persed by water (Ridley). This is impossible 
since the ripe fruit and even flowers and un- 
ripe fruits fall down the inflorescence stalk 
very easily, at just the slightest touch. 

C. & S. College, 

Shikarpur, Sind, J. Srivastava. 

July 27, 1945. 


1. Hooker, Flora of India, 1890. 2, Duthie, Flora of 
the U'pper Gangeiic Plains. 3. Kanjilal, De and Das, 
Flora of Assam. 4. Widley, Dispersal of Plants. 


DUAL ARTERIAL SUPPLY OF THE 
VERMIFORM APPENDIX 

The general impression among the anatom- 
ists^""® and the surgeons'^ is that the vermiform 
appendix is supplied by one artery, a branch 
of ileocaecal artery. In a series of 60 dissec- 
tions on the Cadaver it was, however, found 
that in 30 per cent, of the bodies the appendix 
received more than one artery. In 20 per cent, 
of thqse, one twig each from ileocaecal and 
posterior caacal arteries; .in 8*3 per cent, two 
from the posterior caecal artery; and in 1*6 per 
cent, two from the ileocaecal artery were 
traced. It is to be noted that whenever the 
twigs from the posterior caecal arteries took a 
total or partial share in supplying appendix, 
it was always the part nearest the base. These 
branches, however, are not to be confused 
with a tiny twig almost invariably given 
to the base by the posterior ‘caecal a^tery.s 


Even in those cases (70 per cent.) where 
there was a single appendicular artery it 
answered to the book description only in 
31*6 per cent. In 18*1 per cent, although it 
was a single branch it immediately divided 
into two, and in 1*6 per cent, into three twigs, 
of not inconsiderable size, before entering the 
meso-appendix. In 18*3 per cent., a single 
appendicular artery, but a branch of posterior 
caecal, was present. 

Department of Anatomy, 

Dow Medical College, M. A. Shah. 

Hyderabad (Sind), Mubarika Shah. 

June 27, 1945. 


1. Beesley and Johnston, T. B., “ Quoted by Sesha- 
chalan, T., and Gorur, S. R., Ind. Med. Gaz., 1939 65, 
693. 2. Brash, J. C., and Jamieson, K. B., Cunnin^ir 

ham's Ma?iual of Practical Anatomy, 1940, 306. 3. 

Frazer, J. E., Buchanan' s Manual of Anatomy, 1937, 
160. 4. Grant, J. C. B., A Method, of Anatomy, 1938, 

160. 5. Johnston, T. B., and WilUs, J. Gray's 

Anatomy, Descriptive and Applied, ‘"942, 766. 6. Le me 
Gregor, A., A Synopsis of Surgical Anatomy, 1943, 46, 
7. Thomson, and Miles, A., Quoted by Sheshachalaii 
T., and Gorur, S. R., loc. 1930. 8. Mussie, G., 
S ztrgica I Anatomy , 2^6. 


ON THE FOOD AND ALIMENTARY 
‘CANAL OF THE MILK-FISH 
CHANOS CHANOS 
CFORSKAL)* 

In the Madras Presidency, the milk-flsh contri- 
butes to a fishery of moderate scale in the 
Gulf of Mannar, the Palk Bay and the Pulicat 
Lake. Its finger lings, which enter creeks, 
lagoons and shallow mud flats during the five 
months from May to September, are collected 
alive and utilised for cultivation in fish-farms 
and in brackish and freshwater tanks and 
rciservoirs. 

For the purpose of this note, over three 
hundred specimens, ranging in size from 4 to 
43 inches, were examined. The following 
analysis of the stomach-contents of the flsh 
indicates that it is a plankton feeder : Con- 
scincdiscus, Fragillaria, ' Nitzchia, Pleurosigma, 
Rhizosolenia, Thalassiothrix, Trichodesrrdum, 
Appendicularians, Copepods, fish-eggs, fish- 
larvae, larval bivalves, larval gastropods, Leu- 
cifer, Mysids and species of Spiratella. 

A study of the anatomical structure of the 
alimentary canal shows its adaptation to the 
above kind of food. The mouth is toothless. 
The pharynx leads into a thick-walled oeso- 
phagus, the internal epithelial lining of which 
is developed into 20-22 oblique plates, on each 
of which are arranged 15 rows of about seventy 
spiny papilla. The oesophagus leads into the 
stomach, which is a tube developed into a 
thick-walled muscular gizzard at its pyloric 
end. Its internal wall is raised into 7 to 9 
longitudinal folds. The liver is a bilobed 
brown structure with the gall b>adder placed 
between the two lobes. The bile duct opens 


♦ Published with the permission of the Director of 
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into the gizzard by an elliptical opening. The 
gizzard leads into the intestine through a 
sphincter muscle. The intestine is a long con- 
voluted tube of uniform thickness. Its ante- 
rior portion, the duodenum, is closely apposed 
to the stomach, and is beset with 120 to 150 
brownish tubular pyloric caeca, which open 
into it by 18 orifices arranged in three yellow- 
ish rows of six each. Three caeca are always 
filled with a yellowish viscid fluid. The inter- 
nal epithelial lining of the intestine is develop- 
ed into numerous vascular villii, thus increas- 
ing its absorptive surface. The anus is 
situated closely in front of the urinogenital 
opening. 

It is evident that the structure of the digest- 
ive tract of the milk-fish is adapted to its 
food and feeding habit. The plates of the 
pharynx act as a filtering apparatus, prevent- 
ing large and undesirable organisms from 
entering into the oesophagus. The digestion of 
the food takes place in the tubular stomach, 
and is completed in the muscular gizzard, into 
which the bile duct opens. It is probable that 
the pyloric caeca are both digestive and ab- 
sorptive in function. The intestine with its 
numerous vascular villi is absorptive in func- 
tion. 

Fisheries Branch, 

Dept, of Industries & Commerce, 

Madras, P. L Chacko. 

April 20, 1945. 


STUDIES IN THE FORMATION OF 
SULPHUR AT KONA (MASULIPATAM) 
PART I 

In continuation of our studies ^ of the sulphur 
formation at Kona near Masulipatam, the soil 
and the subsoil water in the sulphur-bearing 
area were found to contain sulphuretted 
hydrogen, both bound and free; its presence 
was conilrmcd by (1) evolution of hydrogen 
sulphide on acidification of the soils ; 

(2) strong smell of hydrogen-sulphide; and 

(3) the formation of a heavy black precipitate 
of lead sulphide on the addition of a solution 
of lead acetate to the subsoil water. 

It was of interest to determine if the pro- 
duction of this sulphuretted-hydrogen was 
attributable to the direct or indirect activity 
of micro-organisms. 

Samples of soils at various depths from 
surface up to 6 feet were collected from 
(a) sulphur area and (b) non-sulphur 
area. Weighed quantities of the samples 
were triturated with measured amounts of 
sterile water under aseptic conditions and 
dilutions ranging from 1 : 10 to 1 : 100,000 were 
eOPected. These dilutions were used for plat- 
ing out on nutrient agar fortified with the 
essential inorganic salts. The plates were in- 
cubated at 300"^ C. both under aarobic and 
anaerobic conditions. Plates were counted in 
duplicates and only those giving a colony 
count between 30 and 300 were used for the 
calculation of bacterial populations. The 
results are shown in Table I. . 

It may be observed that anaerobic population 
is much larger (2 to 5 times) in the sulphur- 
bearing area than the corresponding popula- 
tion Of the non-sulphur area, 


Samples of these soils were inoculated into 
Van Deldens’ medium (Composition KH^PQ.! 
grams; Na-lactate 0-5 grams; Asparagin 0-1 
gram; MgSO.i 0*1 gram; FeSOa, traces; Tap- 
water 100 ml.; and agar 2 grams). pH was 
adjusted to 7*2, and stab cultures were made 
to secure the growth of the anaerobes. Only 
one sample — collected at 6 ft. in the sulphur- 
bearing area — showed distinct blackening after 
four days’ incubation at 30“ C. 


Table I 

Number of bacteria per gram of soil 
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This culture, which apparently included the 
sulphate-reducing organism, was transferred to 
a stock medium devised to simulate the envi- 
ronmental conditions of its natural habitat. 
The composition was as follows: — 

(NHJ.,SO, 0*1 gm.; MnSOa.3H.>0 0-2 gm.; 
CaS 04 (Gypsum) 1-5 gm.; MgSO^.TH^O 0-2 
gram; NaCl 4*0 gm.; KH.jPOj. 0*2 gm.; 
Fe.Am.SO4 0-1 gm.; distilled water 100 ml. 

The pH was. adjusted to 7-2. After inocula- 
tion and incubation at 30“ C. under anaerobic 
condition the yellow precipitate turned black 
in three to four days. 

A systematic study of the micro-organism 
responsible for the reduction of sulphates has 
been made and the organism characterised as 
Vibrio desulphuricans., Konae. 

Vibrio desulphuricans., Konae 
Isolation and habitat . — Occurs in the hydro- 
gen sulphide-forming areas at 6 feet below the 
surface, in ground water and in the sand, 
occurring at the same depth. 

Morphology and staining . — The organism is 
a spore-bearing short curved rod with rounded 
ends, roughly 1-2 m in length, sometimes form- 
ing an S-shaped curve, occurring in groups 
and rarely singly. It stains well with ordinary 
aniline dyes like Carbolfuchsin, and is de- 
colourised, by Gram’s method (Gram-ve). 
Methylene blue stains the organism quite dis- 
tinctly when kept for 3-5 minutes. The organ- 
ism is actively motile and appears to possess 
a single terminal flagellum. 

Cultural and Biological . — The organism is a 
' strict anaerobe and prefers a specialised media, 
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The optimum temperature is 30® C., growth 
being very poor at lower or higher tempera- 
tures. The optimal pH is 7 *0-7 -4. The ther- 
mal death point is 60° C. . . , .. 

The organism gnows well in liquid media 
containing sulphates, sodium chloride, phos- 
phates, sodium lactate, and ammonium salts. 
Presence of traces of iron salts facilitates 
growth and renders the visual observation of 
the reduction easy. . x 

The organism does not reduce nitrates. It 
accomplishes the reduction of sulphites, thio- 
sulphates and free sulphur. 

Reduction of Sulphates in Soils of 
Known Composition 

Pure acid-washed sand, moistened with the 
nutrient solution containing all the essential 
salts, was intimately mixed and dried at 90°C.; 
this facilitated an even distribution of the 
salts in the entire mass of the sand. 

Cylindrical jars of uniform site (12 X ) 
were filled first with about one-third its height 
with the treated sand; 10 ml. of a uniformly 
suspended active culture added and then 
covered with an other batch of the same sand. 
Each jar contained 250 gms. of the sand. The 
sand in each jar was wetted with compounded 
sea-water until a head of. 1" of water remained 
at the top. A control jar with the sand, 
identically treated, but with no inoculum, was 
maintained. . 

Distinct black bands were visible on the 
fourth day and these bands gradually develop- 
ed in width upto about the fifteenth day. 

It thus seems justifiable to conclude that 
Vibrio desulphuricans,, Konae is responsible for 
the production of sulphuretted hydrogen form- 
ed in the sulphur-bearing area. Further ex- 
periments with a view to initiate- the process 
of sulphate reduction in areas other than the 
sulphur-bearing areas are in progress. We 
wish to tender our grateful thanks to the 
Government of Madras for the generous sup- 
port of a scheme, of which these studies form 
a part. Our thanks are also due to Sir J. C. 
Ghosh for his kind interest in the course of 
these investigations. 

K. K. lYA. 

M. Sreenivasaya. 

Section of Fermentation Technology, 

Indian Institute of Science, 

Bangalore, 

August 31, 1945. 

1. lya and Sreenivasaya, “ A preliminarv study of 
the Bacterial flora associated with sulphur deposits, on 
the East Coast (MasuHpataoip*, Curr,' Sd., 1944, 
13 , (12), 316-17. 

ELECTRICAL TRANSMISSION AT 
NERVE ENDINGS 

In previous communications (Singh and Sehra, 
1945; Singh, Sehra and Mrs. Singh; Singh, 
1945), we have described differences between 
the effects of stimulation of the frog heart and 
unstriated muscle by nerves and by acfetyl- 
choline. We have now come across frogs the 
tissues of which show these differences in a 
more striking manner. 

In the present experiments frpm gastrocne- 


mius was stimulated electrically, through its 
nerve, or by acetylcholine (1 in 10^0 and 
frog rectus was stimulated with alternating 
current by Winton’s method or by acetyl- 
choline. The frog gastrocnemius was stimu- 
lated alternately through its nerve and by 
acetylcholine every five minutes, so that the 
responses to nerve stimulation and acetyl- 
choline were recorded in the same muscle 
under identical experimental conditions. 

The rectus abdominis was insensitive to 
acetylcholine, but hypersensitive to alternat- 
ing current (12 experiments). This was sur- 
prising in view of the fact that this muscle 
is used for the assay of acetylcholine. Out of 
12 gastroenemii, 6 were found to be insensi- 
tive to aectylcholine (1 in 10-0, find the other 
6 gave feeble responses with 1 in 10‘* acetyl- 
choline, but all these muscles were found to 
be hyperexcitable to nervous stimulation or to 
alternating current. It was possible to vary 
the excitability to these two agencies in the 
opposite- directions. Thus in the absence of 
calcium, the muscle at first became hyper- 
excitable to nervous stimulation and acetyl- 
choline, but within 15 minutes, it became, in- 
excitable to the former, but remained hyper- 
excitable to the latter. As the concentration 
of calcium was increased, the excitability to 
nervous stimulation increased, and that to 
acetylcholine decreased, the Optimum concen- 
tration of calcium for the former being 
0-02 M CaClo,. The muscle could thus be 
rendered inexcitable to acetylcholine and 
hyperexcitable to nervous stimulation and 
vice versa. Replacement of the chloride of the 
saline with bromide, nitrate and iodide at first 
increased the excitability to both, but after 
ten minutes affected them in opposite direc- 
tions (Fig. 1). 
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FIG 1. — Frog gastroenemius. Effect of stimulation 
through nerve (1st curve) and by acetylcholine (1 in 
10*^, 2nd curve) with varying calcium concentration. 

Contraction produced by acetylcholine, thus 
belongs to the potassium group (Singh, 1938), 
and that by nervous stimulation to the alter- 
nating current group. The two are thus anta- 
gonistic. As the contraction produced by alter- 
nating current is a propagated one, these 

experin^ents §h9w th^t thp trg^nsmission oM;bp 
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nervous impulse at the myoneural junction is 
electrical rather than chemical. 

Physiological Laboratory, 

Indehjit SiNca-i. 

Mrs. Sunita Inderjit Singh. 
Dow Medical College, 

Hyderabad (Sind), 

JiilV If), 1945. 


1. Singh» I., and Sehra, K. B., Cnrr. Sti.^ 1945, 14, 72. 
2. Singh, I., Sehra, K. B., and Mrs. Singh, I., Proc, Ind, 
Acad, Sri., 1945, 21, 250. 5. Singh, L, 1945, In 
the Pres.H. 4. — , /. Physiol, 1998, 92, 02. 


APPARENT CAROTENE AND 
VITAMIN C IN DEHYDRATED 
VEGETABLES 

hr was reported earlier^ that the purification 
of crude ^ petroleum ether extracts of carotene 
by washing with 90 per cent, methyl alcohol 
is unsatisfactory because some non-carotene, 
biologically inactive pigments remain in the 
petrol layer and are estimated inaccurately as 
carotene. The degradation products which 
occur in considerable amounts in stored food- 
stuffs, can be removed by adsorption on a 
column of dicalcium phosphate. Similar arti- 
facts have been now shown to develop during 
the dehydration of vegetables and increase on 
subsequent storage. 

An aliquot of the extract, after phase parti- 
tion was purified by chromatography and the 
unadsorbed carotene estimated on the Pulfrich 
photometer. A considerable portion of the 
“carotene” in the epiphasic layer consisted of 
some degradation product exhibiting a non- 
specific absorption spectrum and being chro- 
matographically separable from carotene. It is 
reported- that carotene is reasonably stable in 


can be applied for the non-specific reductants. 
The results given in Table II indicate that the 
artifacts which appear to be mainly rediictones 
are developed during the dehydration and in- 
crease on storage. 

These results emphasise the need for em- 
ploying the improved technique for the accu- 

Table II. — Ascorbic acid in mg. per 100 g. of 
vegetable oh moisture- free basis 


Vegetable 

Treatment 

Harris and 
Olliver’s 
• method 

Maps on’s 
method 

Non -ascor- 
bic acid 
reductants 


Fresh 

104 

104 

% 

0 


■ Blanched 

107 

107 

0 

Potato . 

Dehydrated 
Dehydrated and 

71 -0 

70-2 

1-2 


stored for 16 weeks 

19*7 

12*7 

35*5 


Fresh 

1480 

1480 

0 


Blanched 

1177 

1177 

“ 0 

Bittergourd 

Dehydrated 
Dehydrated and 

193 

154 

20*0 


stored for 8 weeks 

130 

100 

23-2 


Fresh 

549 

649 

0 

1 

Blanched 

439 

439 

0 

Cabbage 

Dehydrated 
Dehydrated and 

300 

264 

11-9 


stored for 10 weeks 

40-2 

23-9 

40-4 


Fresh 

414 

414 

0 


Blanched 

281 

281 

0 

Spinach 

Dehydrated 
Dehyrated and 

92*9 

63*9 

42-0 


stored for 9 weeks 

0 




TABI.E I. — Carotene f^g. per gram of vegetable on moisture basis 




Fresh 


Dehydrated 


Dehydrated and 

stored 


Vegetable 

i fl 
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cl 
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S a 
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0 ^ 
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Phase 

partition 

Chromato- 

graphy 

Non-caro- 
tene pigment 

Period of 
storage 

Phase 

partition 

Chromato- 

graphy 

Non-caro- 
tene pigment 

Loss in 
carotene . 

Bitter-gourd 

25-7 

25-7 

% 

0 

24-1 

23-0 

% 

2-0 

Weeks 

8 

22-8 

16*6 

% 

27-2 

% 

36-3 

Carrots 

855 

850 

0-0 

842 

812 

3-6 


469 

452 

3-7 

46-9 

Spinach 

727 

— 

— 

567 

428 

24*6 

9 

331 

223 

30-6 

69-3 

Cabbage 

341 

341 

0 

280 

214 

23-6 

11 

165 

74-4 

62-0 

■78-2 


dehydrated vegetables, but when estimated by 
this method, the loss appears to be serious. 

The vegetables were dehydrated as rcom- 
mended by Prescott and Proctor** and stored 
in air-tight tins at room temperature. 

Mapson’s** observation that dehydrated vege- 
tables contain reducing substances ' which 
interfere with the estimation of ascorbic acid 
by titration with 2 : 6-dichlorophenolmdophenol 
has been confirmed. Ascorbic acid was deter- 
mined in vegetables — fresh, blanched, de- 
hydrated, and stored after dehydration— by the 
method of Harris and Olliverf* and by the im- 
proved method of Mapson where correction 


I'qte estimation of carotene and ascorbic acid 
in dehydrated vegetables. 

S. Dattatreya Rao. 
Y. B. Rangnekar. 
Department of Biochemistry, 

'Indian Institute of Science, 

Bangalore, 

August 31, 1945. 


1, Ramasarma, Hakim and Dattatreya Rao, Curr 
Set., 1943, 12 , 21, 2. Sekhon, Indian J. Med. Research, 

1942, 30, 629. 3. Prescott and Proctor, Food Technology, 
1937, McGraw Hill. 4. Mapson, 1943, 152 , 13 

5. Harris and Olliver, Biochem. 1942, 36, 155. 
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Portraits of Famous Physicists with Bio- 
graphical Accounts. By Henry Crew. (New 
York : Scripta Mathematica, Yeshiva Col- 
lege), 1942. 

In 1937, the editor of the American Physics 
Teacher — ^npw of the Amercian Journal of Phy^ 
sics — appointed a committee to plan a portfolio 
of portraits of eminent physicists, to be pub- 
lished by Scripta Mathematica. The committee 
contained seven members. It was decided to 
choose twelve outstanding physicists out of the 
fifty names submitted for consideration. The 
selection was to be made from among those 
not then living. 

In February 1938, the following names were 
selected — Galileo, Huygens, Newton, Ampere, 
Fresnel, Faraday, Joule, Clausius, Maxwell, 
Gibbs, Hertz and Rowland.- While it is pos- 
sible to suggest other names for this gallery 
of twelve, there can hardly be any doubt that 
these eminent physicists are genuinely great. 
The period covered by these very distinguish- 
ed men extends from 1564 (when Galileo was 
born) to 1903 (the year of the death of Gibbs). 

Henry Crew, a member of the committee, 
has given brief biographical sketches. Empha- 
sis has naturally been laid in each sketch 
(limited 'to 800' words) to the outstanding 
work of the physicist concerned. 

The portraits of the twelve distinguished 
men of science have been taken mostly from 
contemporary paintings or photographs. The 
reproductions are attractive and elegant. Fac- 
similes of letters or parts of written scientific 
papers are given here and there. These add 
greatly to the interest of the collection. 

S. R. R. 

Animal Biology. By A. J. Grove and G. E. 
Newell. Second Edition. (University Tuto- 
rial Press, London), 1945. Pp. viii -f 678. 
Price 16 Sh. 

The book before us is the second edition of 
this recent work on elementary biology first 
published in 1942. The need for a second edi- 
tion in so short a time is itself a good indica- 
tion, of the. very favourable reception that has 
been accorded to this volume. 

In recent times a very notable change in the 
method of imparting instruction in Biology 
has taken place. The older method placed 
great reliance on the type system, a full under- 
standing of a single species being considered 
the most efficient way of assessing characters 
-that define a group. The method has the 
advantage that the descriptions given are very 
precise and often demonstrable in practical 
work. In actual practice, however, the type 
method of treatment is apt to underrate the 
value of comparative study and, often, the 
plasticity of life in the animal series and varia- 
tion within orders and phyla are- lost sight -of. 
The increasing importance of the functional 
aspect of animal life has been indicated only 
in a comparatively small number of text-books. 


The authors of Animal Biology have tried to 
remedy both these defects. There is a very 
successful combination of the type method and 
the comparative treatment; the relation of 
animal to its environment and the physiologi- 
cal significance of structural features noticed 
have received attention and emphasis wlierc 
necessary. The result is an admirable work 
on Elementary Zoology containing reliable and 
up-to-date information on biological principles. 

The criticisms that one may offer are more 
of the nature of points of view rather than 
defects in treatment. In the opinion of the 
reviewer the omission of Molluscan and Echi- 
noderm types from Part II dealing with meta- 
zoan types is certainly a drawback in present- 
ing a well-balanced account of the inverte- 
brates. The sections dealing- with vertebrates 
are particularly to be commended because it is 
here that the authors have brought in much 
advanced information on comparative ana- 
tomy in a very logical sequence and without 
subordinating to the description of types. In 
the method of treatment which most teachers 
adopt, comparative anatomy of vertebrates is 
often removed from the detailed treatment of 
types with the result that the subject loses 
much of its interest and is often gone through 
as a necessary rather than a logically develop- 
ed theme. The departure presented here is a 
v/elcome one. The account of chordate em- 
bryology is likewise knit into a continuous 
account of comparative changes taking place 
during the development of Amphioxus, the 
frog, the chick and the rabbit. Part VI deal- 
ing with Genetics gives a good summary of 
the subject but -the general treatment is not 
so happy as in the former sections. The last 
chapter of the book entitled ^‘The Animals’ 
Background” is an original feature and con- 
tains much essential information that is often, 
unfortunately, ignored. On the physiological 
side it is very pleasing to find the readable 
accounts of the physiology of sight, the mech- 
anism of hearing, the mechanism of nerve im- 
pulses, the behaviour of endocrine systems 
both in Invertebrates and Vertebrates and the 
recent work on the physiology of excretion in 
relation to, osmoregulation. The i^ook is very 
well illustrated; many of the figures are origi- 
nal. A few like Fig. 34 on page 71 and those 
in the last chapter are not in keeping with the 
high quality of the other illustrations. The 
selection of Fig. 11 on page 29 is unfortunate 
as it does not show the orthodox posture of 
the Anopheline mosquito. The statement on 
page 176 in connexion with the green glands 
of Astacus that the fluid within the excretory 
organs. is at a lower osmotic pressure than the 
blood is misleading; in actual fact the lower 
osmotic pressure is observed only in the final 
urine in the bladder, the initial urine being 
isotonic with blood. Fig. 367 on page 464 with 
the corpus luteum marked as an unshaded 
area seems to give a false idea of its struc- 
ture. 
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This book can most confidently be recom- 
mended to teachers and students alike as a 
very sound introduction to the study of animal 
biology. N. K. Panikkar. 


Principles of Irrigation and Drainage. By 
K, M. Gururaja Rao, L.Ag., Principal (Retd.), 
Mysore Agricultural School, Hebbal, Banga- 
lore. (The Bangalore Press, Mysore Road, 
Bangaloi'e City), 1945. Pp. 50. Illustra- 
tions 18. Price Rs. 2. 

This timely publication will be found useful 
against the background of converging efforts of 
Governments to increase irrigation schemes to 
insure sustained crop-production against the 
vagaries of the monsoons. The subject is 
handled from the standpoint of agricultural 
needs down to correct methods of application 
of water on the iields. Books of this type 
serve to fill in an admirable way the lacuna 
that is growing between theoretical recom- 
mendations spread through a number of books 
on one hand, and the practical needs of the 
cultivator on the other. 

The subject is clearly analysed and present- 
ed in live chapters under Irrigation, and four 
under Drainage. They deal with various as- 
pects of the subject such as : History of irri- 
gation and advantages, soil in relation to irri- 
gation, three ways how water is held in the 
soil, sources of irrigation water, duty of water, 
water-lifts, and nine methods of field irriga- 
tion. The subject of drainage consists of : 
Nature of soil in drainage, kinds of drainage, 
surface “Run-off” of water, discharge-coeffi- 
cient, different kinds of drains and benefits of 
sub-surface drainage. There is a small chap- 
ter on Alkali soils, with a few suggestions for 
reclaiming them. 

The contents of this attractively got-up 
volume represent the exceptionally rich and 
valuable experience, which the author was able 
to gain during his twenty-five years of intimate 
association with large-scale irrigation farming; 
the publication will be welcomed as a practical 
handbook on the subject 


Animal Colony Maintenance. By E. J. Farris, 
F. G. Carnochan, C. N. W. Gumming, S. Far- 
ber, C. G, Hartman, F. B. Hutt, J. K. Loosli, 
C. A. Mills and H. L. Ratcliff ee. (Annals of 
the New York Academy of Scmices, 46, 
Art 1. Published by the Academy, New 
York), 1945. Pp. 126. 


Recent advances in physiology, pathology, 
pharmacology and particularly in nutrition are 
largely based on results obtained through ani- 
mal experimentation. The increasing use of 
animals for research in these fields calls for 
the scientific maintenance of a healthy, clean 
and vigorous stock showing little or no varia- 
tion from colony to colony. A standardized 
animal is to the biologist or to the nutritionist 
what the pure chemical is to the chemist.^ It 
is not often recognised that the animal is a 
delicate bit of apparatus and that the mainte- 
nance of a reliable and healthy colony is a 
complicated problem demandi^ 
experience and care. The difficultly of the 
problem is illustrated by the fact that the 
simple removal of rats from one building to 


another may stop breeding for several months. 
The various aspects of the problems involved 
were ably discussd at the recent Conference 
cn Animal Colony Maintenance organised by 
the New York Academy of Sciences, each 
aspect by a specialist in the field. Six topics 
are dealt with': genetic purity, mating of 
mammals, feeding of laboratory animals, envi- 
ronmental influences, infectious diseases, and 
financial considerations. 

. The six papers presented at the Conference 
together with the discussion they provoked 
have now been published in book form. The 
introductory speech by Dr. Farris of the Wistar 
Institute is also included. The papers are all 
cf a high scientific order and are fully refer- 
enced. The proper feeding of the various spe- 
cies of laboratory animals and their require- 
ments of the various dietary essentials are 
dealt with as thoroughly as the many intricate 
details concerning their oestrus cycle. The 
infectious and parasitic diseases of laboratory 
animals are also amply dealt with. The financ- 
ing of animal colony maintenance has been 
considered both from the point of view of re- 
search organisations and of the commercial 
breeder. So far as India is concerned, the 
commercial breeder is almost non-existent, and 
perhaps rightly so. Most research organisa- 
tions maintain their own animal colonies 
reared successfully through generations, and as 
such the commercial breeder may not have 
much encouragement. 

The book is a mine of information and 
should prove extremely useful to those con- 
cerned with animal experimentation. 

S. Ranganathan. 

Further Work on Plant Injection for Diag- 
nostic and Curative Purposes. By W. A. 

Roach ,, and W. O. Roberts. (Imperial Bureau 

of Horticultural and Plantation Crops. Tech- 
nical Communication No. 16), 1945. 1$. 6d. 

At the East Mailing Research Station, Kent, 
England, work on plant injection for diagnostic 
and curative purposes is being carried out by 
Dr. Roach and his collaborators for the past 
many years. In 1938, Dr. Roach surveyed the 
whole work of plant injection giving details of 
technique used by himself and others in Tech- 
nical Communication No. 10, of the Imperial 
Bureau of Horticultural and Plantation Crops. 
Since then much advance has been made in the 
technique by workers in this field and if ^ it 
were not for the stress of war the Imperial 
Bureau of Horticultural and Plantation Crops 
wpuld have brought out another technical com- 
munication reviewing the whole work up-to- 
date. Since this was not possible under the 
present circumstances, Roach and Roberts in 
Technical Communication No. 16, have had to 
confine themselves only to a description of the 
improvements effected in the injection tech- 
nique by the East Mailing group of workers. 

The authors have furnished a list of solu- 
tions together with their concentrations which 
have given responses when tested on a number 
of plants. The use of these solutions may re- 
auire modifications when work is done on new 
kinds of plants. A detailed description is 
given 'of the inter ^veinal and leaf -stalk injec- 
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tion methods which have proved so successful. 
Since the appliances required for plant injec- 
tion work are small and require care in handl- 
ing, details of their construction are given and 
very clearly illustrated with several text- 
figures. The results of the extensive work of 
the authors and their collaborators on plant 
injection have been briefly summarised in res- 
pect of twenty-five • different kinds of plants 
which mainly consists of fruit trees and vege- 
table plants. 

The technique adopted for injection for cura- 
tive purposes is dealt with under the two 


heads, injection of liquids and mjection of 
solids. The latter method being necessary in 
the case of trees that cannot absorb fluids. The 
injection of solids necessitates drastic operation 
on the trees yet it is less elaborate, requires 
fewer appliances and is more easily carried 
out. 

The techniques ’ described in the communica- 
tion under review are an improvement over 
those previously used and described and will 
be found by workers in the field easy of 
application. 

L. S. S. Kumar. 


SCIENCE NOTES AND NEWS 


The Age of the Punjab Saline Series 
In the course of his .Presidential Address to 
the National Academy of Sciences at their 
Annual Meeting held at Hyderabad (Deccan) 
in December 1943, Prof. Birbal Sahni of Luck- 
now reported the discovery of numerous micro- 
fossils, mostly plant remains, in the rock salt 
and Kallar of the saline series, as also in the 
associated gypsum and oil shales; and having 
satisfied himself regarding the undoubted in 
situ character of these fossils, ’ Prof. Sahni 
pointed out that the testimony of these fossils 
was obviously entirely opposed to any idea of 
the saline beds being so old as the Cambrian; 
it was clear on the evidence of these fossils, 
he said, that the beds were certainly Tertiary, 
and probably belonged to the Eocene period. 
Prof. Sahni’s researches in this field have been 
more intensively pursued from various aspects 
during the year 1944, and a full review and dis- 
cussion of the entire evidence he has collected 
was embodied in his Presidential Address to 
the National Academy at their Poona meeting 
held in December 1944. # 

In view of the fact that the problem of the 
age of the saline series is one of the pldest 
major controversies of Indian Geology, and 
has “exercised the brains of some of the fore- 
most geologists who have laboured in this 
country”, Prof. Sahni’s recent work naturally 
attracted considerable attention at once and 
-stimulated a thorough review and discussion of 
all the available evidence — stratigraphical, 
structural, and palaeontological — bearing. on this 
question of the Cambrian vs. the Eocene age 
of- the Punjab salt. A special Symposium on 
this subject was organised at Poona in Decem- 
ber 1944 under the joint auspices of the Natio- 
nal Academy of Sciences, and the Indian Aca- 
demy of Sciences, and the papers read at this 
important meeting have been just published in 
the Proceedings of the National Academy (Sec- 
tion B, Vol. 14, pt. 6). Among the contributors 
to this symposium, the ’names of practically all 
the leading workers in this field appear — C. S. 
Middlemiss, E. -H. Pascoe, C. S. Fox, D. N. 
Wadia, E. Lehner, E. S. jPinfold, and L. M. 
Davies, — and there are, in addition, two valu- 
able contributions by. E. R. Gee to whom 
ewe the most detailed .survey of the salt range 
area since the time of Wynne”. 

It is hardly possible in the course of this 


short review to refer to the points raised .and 
comments made by these authors; a perusal of 
their papers will serve to show how sharply 
and strongly the opinion is still divided on this 
ciuestion. The whole problem “is again ixi the 
melting pot”, and the controversy is becoming 
positively exciting. The Symposium is to be 
continued at a joint meeting of the Academies 
to be held at Udaipur in December 1945; and 
all geologists will be keenly looking forward 
to the further developments in this field in 
the hope of arriving at a really final solution 
of this most intriguing and tantalising prob- 
lem in Indian Geology. 


MAGNETIC NOTES 

Magnetic conditions during August 1945 were 
slightly less disturbed than in the previous 
month. There were 21 quiet days and ID days 
of slight disturbance as against 19 quiet days. 
11 days of slight disturbance and 1 day or 
moderate disturbance during the same month 
last year. 

The quietest day during the month was the 
9th and the day of the largest disturbance the 
22nd. 

The individual days during the month wore 
classified as shown below: — 


Quiet days 

Diiturbed clays 

Slight 


1, 3-5, 7-11. 16-21, 

2, 6, 12-16, 22 

23-26, 29-31. 

26-28. 


month of August 1945, while one disturbance 
of moderate intensity was recorded during 
August 1944. * 

The mean character figure for the month of 
August 1945 was 0-32 as against 0-42 for 
August 1944. A. S. Chaubal. 
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PLANNING OF RESEARCH 


“pAELY in 1944, the Government of India 
constitutc'd a Rc^search Plannini? Commit- 
tee in accordance with the resolution of the 
Governing Body of the Council of Scientific 
and Industrial Research, to survey the existing 
facilities for scientific and industrial research 
in India and to “report on necessary measures 
of cO“Ordination, control, direction and deve- 
lopment of such research by various agencies 
and also cm other steps necessary for the plan- 
ning of research in post-war India”. The 
Committee’s work was interrupted for a short 
time due to the absence of the Chairman in 
the U.S.A. on oHlcial duties and in the final 
slagt‘s, the Committee was denied the benefit 
of advice and eollaboration of three members, 
Sir S, S. IMiatnagar, Sir J. C. Ghosh and 
Prof. S. K, Mitra, on account of their visit 
to Blngland and America as members of the 
Delegation of Indian Scientists. 

The Committee circularised two sets of 
questionnaire— onc} to the various universities, 
research institutes and Government depart- 
ments interested in scientific and industrial 
research, and the other to industrial firms and 
chambers of commerce. To obtain a first-hand 
knowledge of the existing facilities for research, 
the Committee visited important centres of 
scientific activity and had .personal discussions 
with scientific workers, university representa- 
tives and leaders of industry and commerce 
at some of these centres. The facts obtained 
through these channels have been critically 
appraised and presented in a comprehensive 
document* which also includes the recommen- 
dations of the Committee with regard to post- 
war planning of pure and applied research. 

The Committee in its report records that 
the present research activity in India does not 
represent even the bare minimum whether 
judged by international standards or by the 


*‘*Report of the Industrial Research Planning Com- 
mittee, Council of Scientific and Industrial Research,** 
1945, Price Rs. $. 


actual requirements of the pountry in her pre- 
sent state of industrial development. The need 
for research is felt not only for facilitating an 
adjustment to post-war conditions but also 
for promoting the general cause of industrial- 
isation at a time which will be rendered much 
more difficult by the forces of international 
competition. The capacity of Indian industry 
to withstand international competition will de- 
pend materially on its vision and its readiness 
to implement the latest results of research in 
a continual effort for improving its productive 
efficiency by economy in the use of raw mate- 
rials, .utilisation of by-products, reduced power 
cost, and so on. Research will also play a 
decisive part in the development of new indus- 
tries for which the opportunities remain im- 
perfectly explored. 

Industrial research, in this country, is still 
in its infancy. Besides the lack of an effective 
link between our principal research institu- 
tions and the industrial interests concerned, a 
further obstacle to the inception of a suitable 
research atmosphere has been created by the 
fact that while Industry constitutes a Provin- 
cial subject, it is beyond the resources of most 
of the provinces to build up adequate research 
organisations for catering to the needs of local 
industries. The institutes set up by the Gov- 
ernment of India have remained much too 
centralised for meeting the various regional 
needs. Moreover, industry, with some rare 
exceptions, has not become research-minded. 
Nor there is an effective liaison between 
industry and the research organisations. 

If scientific and industrial research is to 
make any headway in India in the immediate 
future, the Committee feels that Government 
must take the initiative in setting up a suitable 
machinery for the development of research - 
along sound lines, strengthen the science de- - 
partments of universities and existing- research ■' 
institutions and bring about an effective ‘co^'' - 
ordination amongst all the .institutions. For 
stimulating and directing scientific and indus- 
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trial research on a planned and comprehensive 
basis, the Committee recommends that the 
Government of India should forthwith set up 
a central research organisation to be called • 
the National Research Council. This organisa- 
tion would consist of representatives of scien- 
tists, universities, industry, labour and * admin- 
istration. The Hon’ble Member in charge of 
Planning and Development is suggested to be 
its . ex-officio President. The Council, which 
should be an autonomous body, should have a 
total membership of 60 made up of 20 scien- 
tists elected by the universities and recognised 
scientific associations, 15 members elected by 
recognised chambers of commerce and associa- 
tions of manufacturers, five members elected 
by recognised trade unions and other labour 
organisations, and 20 members nominated by 
the Government of India of whom not more 
than 8 may be official. Of these two should 
represent the railway administration. 

. The functions of the Council will be as 
follows: — 

(1) to organise and maintain national labo- 

ratories; 

(2) to establish and maintain specialised 

research institutes; 

(3) to stimulate pure and applied research 

in universities by grants-in- aid and 
by the institution of scholarships and 
fellowships; 

(4) to provide for the immediate problem 

of the dearth of technical and research 
personnel by the inauguration of 
scholarships available in India and 
abroad; 

(5) to stimulate ^nd escourage research 

activities by industry; 

(6) to co-ordinate research activities of all 

the existing research institutes and 
departments of Government and 
undertake planning of research pro- 
grammes on a comprehensive basis; 

(7) to function as a National Trust for 

Patents; 

(8) to set up a Board of Standards and 

Specifications; 

(9) to function as a Clearing House, en- 

courage deserving scientific and tech- 
nical societies and foster the growth of 
new ones on appropriate lines. 

A small executive body to ■ be called the 
Research Board will be responsible for the 
administration of the work of the Council. 
The Board will be in charge of all the research 
laboratories and institutions set up by the 
National Council and directors of these insti- 
tutions will be under the control of the Board. 

It will also maintain the closest contact with 
Directors of laboratories engaged in industrial 
research under the administration of the other 
departments of the Central Government. The 
Board will prepare comprehensive plans of 
research programmes and will take an active 
part in the establishment of research institu- 
tions by industries and distribute grants-in-aid 
to universities and other approved institutions 
with the help. 9 f. the Grants Committee from 
funds speci^jlly 'Allotted for the purpose. 

• The Commi^^ee recommends that the Coun- 
cil, given a iDuIk grant of Rs. 6 crores spread 
over five years,' ' should make • and carry out 
(i) the building and equipment of National 
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Chemical and Physical Laboratories, (ii) the 
building and equipment of ^ certain specialised 
research institutes; (Hi) giving grants-in-aid 
to universities for strengthening their research 
organisation, and (iu) tx'aining of research 
personnel by the award of scholarships tena- 
ble in India and abroexd. 

The establishment of a National Chemical 
and a National Physical Laboratory is recom- 
mended each at an estimated cost of Rs. 40 
lakhs. It is further recommended that in 
the absence of industrial research as.socia- 
tions in India (except for jute and tea) it is 
necessary for the State to take the initiative 
for the establishment of a number of .special- 
ised laboratopes for fulfilling the object. Nine 
new Specialised institutes are recommended 
in the following order of priority - 

Institute of Food Technology ; Metallurgi- 
cal Institute ; Fuel Research' Institute ; 
Glass and Silicate Research Institute; Oils and 
Paints Institute; Buildings and Road Institute; 
Leather and Tanning Institute; Industrial 
Fermentation Institute; and Electro Chemicnl 
Institute. 

These specialised research in.stitute.s will deal 
with problems of basic and specific researcdi 
relating to their respective spheres. Provincial 
and State Research Councils may send prob- 
lems for investigations to these institutes and 
it will be open to individual manufacturers 
to refer specific problems of immediate inter- 
est to industry to such laboratories on pay- 
ment of scheduled fees or by the establish- 
ment of fellowships. 

The Committee considers that universities 
constitute the foundation of all research and 
suggests the strengthening of scientific teach- 
ing and research work in Indian universities. 
As an essential part of the five-year plan, the 
Corp.mittee recommends that the National Re- 
search Council should make substantial grants 
for strengthening the scientific departments at 
the universities. For this purpose the Grants 
Committee should make a survey of science 
and research departments of all the Indian 
universities and recommend to the National 
Research Council a scheme of financial assist- 
ance to the latter. Out of the bulk grant of 
Rs. 6 crores, the Committee says, a sum of 
about Rs. 2 crores should be set aside for 
giving grants-in-aid to the 19 universities. 
Further, adequate engineering research sections 
should be in contact with the engineering 
colleges. Teachers in such colleges should be 
in contact with the engineering industries. 

To man the various laboratories proposed to 
be set up and to keep alive the research work 
in the country the Committee recommends that 
700 research workers should be trained in five 
years involving an estimated total expenditure 
of about Es. 50 lakhs : Rs. 27 lakhs for foreign 
scholarships and Rs. 23 lakhs for Indian 
scholarships. Industries should be encouraged 
to set up their own research associations on 
corporate basis by exemption of research 
expenditure of firms from income-tax assess- 
ment. 

A network of corresponding research organ- 
isations should be set up in Provinces and 
major States. It is recommended that research 
councils on the model of the National Resealrch 
Council composed of the representatives of 
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scientists, industry and administration, should 
be set up in all the Provinces and major 
States. 

A suitable method for the exploitation of 
patents in respect of inventions made at either 
the national laboratories or universities and 
other research organisations should be evolved. 
A National Trust of Patents should be set up 
for the purpose of holding and exploiting all 
patents resulting from research financed by 
Government and those dedicated by individual 
scientists and by institutions, supported either 
by public funds or private endowments. 

The institution of a Board of Standards for 
drawing up Indian standard specifications and 
the establishment of a technological institui.e 
on the linos of M.LT. are recommended. 

The Committee emphasises that research can 
yield its best results only when it is backed 
by a comprehensive industrial plan. This will 
not only inspire enthusiasm among research 


251 


workers but will serve the practical purpose 
of indicating an order of priority in the vari- 
ous lines of investigation. The Committee 
accordingly recommends that the National 
Research Council must work in close co-ope- 
ration with the department of Industrial Plan- 
ning so that industry and research will each 
stimulate the other. 

The Committee further emphasises the 
organic relationship between the different 
categories of research, viz., agricultural, medi- 
cal and industrial, and welcomes the constitu- 
tion of the Scientific Consultative Committee 
in the Department of Planning and Develop- 
ment as a body expected to secure the neces- 
sary co-ordination at a high level. The Com- 
mittee, however, . considers it necessary to 
examine the possibility of bringing all the 
research activities of the various Government 
departments under the administrative control 
of the Member for Planning and Development. 
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RESINATED FABRIC LAMINATES 


^ HE development of jute fabric-shellac lami- 
^ nates by the Indian Jute Mills’ Associa- 
tion, an account of which appeared in this 
Journal last month (August 1945, pp. 202-03), 
provides an appropriate opportunity for re- 
viewing briefly the basic work caiTied out in 
India on the subject of resin-impregnated 
fabrics which find numerous industrial appli- 
cations. The work dates back to 1926, when 
successful investigations on a laboratory scale 
were carried out in the XJjiiversity Chemical 
Laboratories, Lahore. The commercial pos- 
sibilities of the products attracted wide atten- 
tion, and at least two • Indian industrial- 
ists, one from Calcutta, and another from 
Cawnpore, came forward to finance the deve- 
lopment work on fabric-shellac laminates, 
particularly for constructional purposes and 
for the production of containers. When the 
Board of Scientific and hidustrial Research was 
inaugurated in 1940, the problem of resinated 
fabrics was taken up once again for detailed 
investigation. Metal containers were in short 
supply and there was an m'gency for finding 
substitute materials. Resinated laminates of 
textile materials and paper suggested them- 
selves as suitable substitutes, providing wide 
scope for the development of a large range of 
containers. A considerable amount of basic 
work, both on the methods of spreading resin 
on fabrics and on processing them, was carried 
out. Successful processes were developed for 
the manufacture of resinated laminates both 
of fabrics and of in the laboratories 

of the Board (cf. Indian Patent Nos, 28277 
and 28281) and handed over to industry and 
army for exploitation and development. 

The application of shellac or other resins to 
fabrics, which is the primary process in the 
production of this- class of materials, can be 
carried out in one or the other of the follow- 
ing ways: (1) dusting shellac or applying 
molten lac without the use of any solvent, 
but using only wetting agents, and passing the 
treated material between hot rollers to ensure 
uniform spreading of the resin, (2) impregnat- 
ing with aqueous dispensions of powdered 
shellac, and (-3) impregnating solutions of shel- 
lac, in solvents selected for their easy avail- 
ability or cheapness or processing advantage. 


The resin coated materials are further proces- 
sed to obtain laminates. They can be passed 
between hot rollers or compressed in hydraulic 
presses to obtain products of any desired com- 
pactness, and finish. A variety of samples were 
prepared in the laboratories of the Board of 
Scientific and Industrial Research by employing 
various methods of spreading shellac and of 
p'rocessing the treated fabrics. For the pro- 
duction of unburst able containers (Indian 
Patent No. 28247) solutions of shellac in alco- 
hol or ammonia were employed, and for jetti- 
son tanks, required by the U.S.A. Air Force, 
either dispersions of shellac in water, or molten 
lac with extenders or wetting agents, were 
preferred. It is obvious that for the production 
of laminates on a commercial scale, one or the 
other of the methods investigated in the labo- 
ratories of the Board of Scientific and Indus-- 
trial Research or modifications thereof, will 
have to be employed. Wartime successes have 
been determined largely by the availability of 
processing materials and manufacturing equip- 
ment, and recourse had to be taken often to 
alternate processes as expedients, such as the 
one developed by the Indian Jute Mills' 
Association, for securing immediate results. 
As the emergency conditions, do not ob- 
tain any longer, future developments will 
be determined largely by the quality of the 
products and the efficiency of the processing 
techniques. The laminated boards have al- 
ready found use in the production of a large 
number of useful products (cf. Indian Patent 
No. 30680). We are glad to learn that the pi^o- 
cesses developed by the scientists in their 
research laboratories are being increasingly 
utilized by industry. This is to be welcoxh^. 
History teaches us that every developnaent 'of 
an enduring character originated in si '-regeardh 
laboratory. It is appropriate that the Council 
of Scientific and Industrial Research ha^ beehi 
pursuing an enlightened and libkal policy 
with regard to the processes developed In ’ its 
research laboratories, which aims at providing 
all possible assistance to industry. Further ap- 
plications of resinated laminates envisaged by 
the work of the Council will be watched with 
keen interest. 
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ALTERNATE MEDIA FOR LARGE-SCALE REARING OF THE RICE 
MOTH— CORCFRA CEPHALONICA ST., IN THE WORK OF MASS- 
PRODUCTION OF THE EGG-PARASITE TRICHOGRAMMA MINUTUM El- 


By B. KRISHNA MURTHI and D. SESHAGIRI RAO 
(Entomological Laboratory, Department of Agriculture, Bangalore) 


TN the United States of America, West Indies 
and other countries, wheat is used for large- 
scale rearing of the Angumois moth (Stitotroga 
cerealella, Ol) on the eggs of which the para- 
site Trichogramma evanescens Westw. is multi- 
plied in connection with the biological control 
of the sugarcane stem-borer (Diatrcea saccha- 
ralis F.). For the mass production of Tricho- 
gramma minutum R. — the local egg-parasite of 
the cane-borer, Argyria sticticraspis Hmp., 
Jo war (Andropogon sorghum) was the medium 
selected as the most suited for mass rearing of 
the Rice moth Corcyra cephalonica St. on the 
eggs of which it was decided to breed the egg- 
parasite (Trichogramma minutum B.). 

In 1943, however, owing to the shortage of 
foodgrains in the country and the consequent 
difficulty in obtaining adequate supplies of 
jowar for this purpose, it became necessary to 
find alternate materials which would be accept- 
able to the Rice moth, inexpensive and abund- 
ant. Mixtures of tapioca and wheat and rice 
brans v/ere tried as possible alternatives to 
jowar. Tapioca alone, however, not being con- 
sidered conducive to the proper development of 
the moths (as was later shown by actual tests) 
it was decided upon to mix it with a sufficient 
quantity of some material that would make up 
for the protein deficiency in tapioca. The 
Agricultural Chemist suggested an admixture of 
about 20 per cent, bran (of wheat or rice) with 
tapioca. Further, previous work with jowar 
in this laboratory having shown the value 
of incorporating yeast in the medium and as 
had already been definitely shown by Swamy 
and Sreenivasaya,^’^ that Corcyra cephalonica 
St., fed on a diet deprived of its vitamin B-,, 
showed a poor growth, etc., it was thought 
advisable to enrich the mixture of tapioca 
and bran with some yeast. A quantity of 


2 per cent, yeast was considered adequate ±or 
the purpose by the Agricultural Chemist. -A 
mixture, namely, of 79 per cent, tapioca, 19 
cent, bran and 2 per cent, yeast was, tlaox^e- 
fore, finally employed in the tests with tapioca 
discussed here. 

These trials were conducted in large -si: 2 :ed 
petri-dishes each of which 10 gm. of mute- 
rial was put in and 100 freshly-laid eggJS 
Corcyra were sprinkled on the surface und 
the dishes covered with tight-fitting wire-guuL^e 
covers. These dishes (ten in number) woi'c 
enclosed in a specially-devised wooden clap- 
board in which small dishes containing wuter 
(replenished daily) were kept in order to icoep 
the requisite humidity. This work eiKteodLed 
from April to June 1943 when the avei'Uge 
internal temperature of the rearing cuplooux-d 
was 77*1° F. (average room temperaturo rzr 
78*0° F.); the range of variation bet^veen tlie 
cupboard and room temperatures was, tlaox'e- 
fore, slight, not more than ±1*0°F. on o.ny 
day. 

Tests were conducted with tapioca alone 
and with yeast, tapioca in combination -with 
wheat bran and rice bran (with and wit H out 
yeast) and with jowar and also with, wlxeat 
bran and rice bran. Jowar was set up sepa- 
rately as a control for assessing the rein live 
usefulness of tapioca, wheat bran and x'ice 
bran. The followipg combinations with tapioca 
were set up : 

Table I 
+ Yeast 2 gm . 

+ Jowar 20 „ 

4- Rice bran 20 gm. 

+ Rice bran 19 ,, H- yeast 2 

+ Wheat bran 20 ,, 

+ ,, 19 „ d- ya:i.s t 


1, Tapioca 98 gm. 


2. 

do. 

80 „ 

3. 

do. 

do. 

4. 

do 

79 „ 

5 

do. 

80 „ 

6 . 

do. 

79 „ 


Results of rearing the Rice moth in different media 


d 

Nature of medium 

Period of De- 
velopment of 
first moth 
(days) 

Percentage of 
emergence 

Emergence 
period (days) 

Size of moths (Average) 

Length 

Wing- 

Exp. 

Length 

Wing- , 
Exp. 






mm. 

'mm. 

mm. 

mm. 

1 

Tapioca 

No Emergence 






2 

Tapioca + Yeast 

do. 







3 

Tapioca 4 Rice bran 

43 

25 

42 

8*0 

17-5 

7-3 

14-4 

4 

Tapioca 4 Rice bran 









4 Yeast 

44 

33 

41 

8*2 

18*5 

6-3 

13-3 

5 

Tapioca 4 Wheat 

38 

54 

48 

8-3 

18-3 

7-2 

14-6 


bran 








6 

Tapioca 4 Wheat 

42 

61 

36 

8-7 

18-1 

7-6 

15-0 


bran 4 Yeast 








7 

Tapioca 4 Jowar j 

40 

37 

42 

8-6 

19-0 

7-5 

15*0 

8 

Ricebran 

41 

40 

42 

8-4 

19-1 

7-4 

15*8 

9 

Wheat bran 

28 

100 

34 

9-5 

20-6 

8-5 

18-0 

10 

Jowar (Control) 

39 

58 

42 

8-7 

19-8 

7-9 

15-3 


Fecundity 
(No. of 
eggs per 
moth) 


Longevity (ii\ 
days ) 


Ave. 

Paired j 

Unpai 

rod 

152 

10 

11-6 

12 

Xi> 

149 

8 

12-5 

8-3 

13 

129 

8-3 

14*3 

8-0 

1^ 

192 

9-2 

12-6 

9 

15 

171 

8 

9* 

8-2 

15 

133 

10-3 

13-7 

9 

1^ 

158 

6*3 

5-5 

Not not ed 

179 

8 

12 

9 

15 
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In each medium the period of development 
(of the lirst moth to emerge), percentage of 
emergence, the total emergence period (from 
the lirst to the last moth), average si/.e, longe- 
vity, and fecundity of the emerging’ moths 
were worked out and are discussed briefly 
below. The table records the data. 

(1) Period o/ de^Kd-opineiit.---- Varied from 28 
days in wheat bran to 44 days in tapioca -|- 
rice bran -1 yeast (Jowar 39 days). There was 
no emergence of moths at all from tapioca or 
tapioca h yeast. 

(2) Percentage of emergence. -^Ranged from 
2') in tapioca (- rice bran to 1{)() in wheat 
bran (jowar 58). 

(3) Emergence period.— Ranged from 34 
days in wheat bran to 48 days in tapioca + 
wheat bran (jola 42 days). The development 
oi^ Corcyra is known to be irregular and conse- 
quently th(‘ eim'rgcnce period fairly long, about 
six weeks in jowar. 

(4) Average aize of moiliii. — Moths emerging 
fi'om tapioca rice bran were the smallest of 
the stn'ies, and those from wheat bran, the 
biggest, actual measurements being as follows : 


TAur.K II 


Medium 

Female 

Miilu 

Length 

Wing-Fxp. 

Length 

Wing-F.xp. 

Tapioca f 
Kictt 1 ) 1 ' an 
Wheal bran 
Jowar 

8-0 mm. 
9*5 ,, 
8-7 ,, 

17-5 mm. 
120-6 „ 
n).8 „ 

1 

1 

7- 3 mm. 

8- 5 „ 
7-9 n 

14*4 mm. 
lB-0 „ 
15*3 „ 


(1) Longevity.--'li was observed that the 
maU‘ moth geiua-ally lived longer than the 
female, and that the mated moth (male or 
female) liad a shorter span of life than an 
un mated moili of tlu» same' sex; males, some 
of whicli eonfuK'd singly in tubes lived quite 
long, up to 34 days in one case. 

(2) Fecundity.— h\ every mc'dium 6 pairs of 
moths (rnaU^ and hmiale moths of the same 
pair emc'rged on tlu^ same day) were mated 
and each fiair was confnu'd in a specially con- 
strueted cylindrical oviposition cage having a 
wire-mesh bottom lilted up in the middle, and 
with a wire*'mc\sli lid. The cage with the two 
moths enclost'd inside was placed upright in a 
pc;tri-dish till the death of the female moth, 
and the' eggs laid on each day was recorded. 
Generally, the bigger female moths were found 
to lay more eggs than the smaller ones. The 
highest average number of eggs per female 
moth is 192*6 in tapioca d- wheat bran + 
yeast, and the lowest average is 129 in tapi- 
oca + wheat bran (jowar 179). The largest 
number of eggs laid by a single female moth 
in the entire series was 374 in tapioca -h wheat 
bran yeast, 


The relative suitability of the different 
media for Corcyra rearing may be stated as 
follows : — 

(1) Wheat hra7i . — In this material the total 
developmental period of the entire brood (total 
of columns 3 and 5 of the table) was the 
shortest (62 days) and the rate of emergence 
the highest (100 per cent.) of the whole series; 
this substantial reduction of two to three 
weeks in the developmental period compared 
to other media provides an extra generaiion 
of moths for every three generations produced 
which is a decided advantage in continuous 
and large-scale roaring. The moths emerging 
from it were the biggest in size with a fairly 
high fecundity. 

(2) Tapioca H- wheat bran -h yeast requir- 
ing 78 days for total development and giving 
61 per cent, emergence came next in order 
being more or less parallel in this respect to 
jola (81 days and 58 per cent.). The moths 
emerging from this material, though of a 
medium size showed the highest egg deposition 
rate of the whole series, presumably due to 
the presence of yeast in the mixture. 

(3) Tapioca -f wheat bran is obviously a 

less suitable medium than the above, as it has 
a longer developmental period (86 days) and 
a lower rate of emergence (54 per cent.). The 
average fecundity is, however, the lowest of 

the entire series* in striking contrast to tapi- 
oca “h wheat bran -f yeast. 

(4) Rice bran (83 days and 40 per cent.), 

Tapioca f Jola (82 days and 37 per cent.), 

Tapioca H- Rice bran Yeast (85 days and 

33 per cent.) and Tapioca + Rice bran (85 
days and 25 per cent.) appear to be compai'a- 
tively unfavourable media owing to the pro- 
tracted development coupled with the poor 
emergence in them. 

(5) Tapioca and tapioca + yeast.— There was 
no emergence of moths from these media. 

In conclusion, it may be stated that while 
tapioca alone, or mixed with yeast is unsuited 
for Corcyra rearing (though the later instar 
larvie are capable of feeding on it to some 
extent), mixed with braxi or jola, it is capable 
of supporting the rice moth. (This clearly 
emphasises the importance of some protein 
material for successful development in in- 
sects.) Wheat bran is seen to be a very good 
medium I’or this work in every respect being 
superior even to jowar; Rice bran, on the 
other hand, is not a very satisfactory medium. 


I. Swamy, B, (1. h., and Sreonivasaya, M., “ In.sccts 
as Test animals for mitrilional anti vitaminic studies,” 
0/*r. *SV 7 ., 1939, 11 , 365. 2. — Studies in Instjct 

nutrition, Symptomology of avitaminosis in Corcyra 
cefhalonka, Staint, a histological study, ” Curr. .SV/., 
1942, 11 , 147. 

The cost of printing this article has been met 
from a generous grant-in-aid from the Imperial Council 
of Agricultural Researgh, Nev^ Delhi,, 
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^HE Haffkine Institute, first started as 
a plague research laboratory, has, under 
the able and enlightened Directorship of 
Lieut.-CoL S. S. Sokhey, extended its wings 
and achieved spectacular progress with near- 
ly fifty members on the rolls of the scienti- 
fic staff, there are now nine departments 
functioning — ^the departments of Vaccines, 
Antitoxins and Sera, Pharmacology, Bio- 
chemistry, Chemotherapy, Entomology, Nutri- 
tion and Experimental Pathology, Clinical 
Pathology and Virus Diseases including Rabies; 
in addition, there is a Blood Bank. In short, 
all the arteries of the Medical Sciences are 
running here. In recent years, the sharp 
dividing lines between the various branches 
of science are gradually shading out and, the 
specialist must now cease to work in ‘'splendid 
isolation”; he needs the help from other scien- 
ces. This is especially true of the research 
worker in the field of medicine. For example. 
Immunology is slowly getting into the folds of 
Chemistry; the production of vaccinea and 
sera, instead of remaining imm.utable as a 
bacteriological art, is becoming a technology; 
for a theory of formation of nerve fibres, ideas 
from astrophysics (!) are invoked; statistics 
is, of course, the handmaid of medical sciences. 
So, with the various interrelated depart- 
ments organised at the Haffkine Institute, the 
researchers’ here can easily understand each 
others’ language. Another gratifying feature 
consists in the provision • of facilities for the 
large-scale production of drugs, a circum- 
stance which rarely obtains at other research 
centres in this country. The Annual Report of 
the Haffkine Institute for the years 1942 and 
1943 which has just reached us, gives an ac- 
count of the various activities. 

In the budgetary turnover of the Institute, 
we find that in the financial years 1941-42 and 
1942-1943, the total expenditure incurred is 
respectively Rs. 456,430 and Rs. 7,09,701 against 
which it has realised Rs. 5,85,705 and 
Rs. 6,75,496 respectively by the sales of vac- 
cines, sera, etc. The prices of the products 
from the Institute have remained competitive. 

The Institute has as one of its primary duties 
the manufacture and supply of the medical 
requirements of the Governments. In the two 
years 1942 and 1943, the Institute has supplied 
6,561,441 c.c. of plague vaccine, 6,724,243 c.c. 
of cholera vaccine, 336,799 c.c. of T.A.B. vac- 
cine and 2,505 c.c. of . meningococcal vaccine. 
The recently started Serum Department, though 
it has not yet reached its peak activity, has al- 
ready made good progress. It maintains about 
15.0 horses under immunisation and produces 
tetanus, gas-gangrene and diphtheria anti- 
toxins, and anti-dysentery, anti-plague, and 
antisnake venom sera, totalling 3,39.355 am- 
poules in the two years. The tetanus welchii, 
septique, oedematiens, diphtheria, - • dysentery 
(Shiga) toxins have, been produced. 220 Litres 
of tetanus toxoid were prepared, conforming 


* “ Report of the Haffkine Institute for the years 
1942 and 1943,” by Lt-Col, S, S. Sokhey, I.M.S , 
Director, 1945, 


to the accepted international standards. The 
Anti-rabic Department has treated 7,818 cases 
in two years and has prepared and supplied 
a total of 15,947 doses of anti-rabic vaccine. 
The Pharmacology Department has assayed 
2,600 samples in the two years; it has supplied 
15,000 sulphonamide paste tubes and 8,000 oc- 
clusive dressings to the army and 3,500 litres 
of glucose saline to the various organisations. 
The Chemotherapy Department has prepared 
the sulphathiazole required for clinical trials 
in plague and has supplied an antiseptic solu- 
tion to the various hospitals. 

The Pathology and Biochemical sections have 
rendered very valuable diagnostic aid to the 
various hospitals and to private practitioners; 
nearly 30,000 specimens were examined in the 
two years. As a caretaker of the health of 
the City and Province, the .uistitute does diag- 
nostic work at a very moderate cost and free 
diagnosis is given to all practitioners in cases 
of infectious diseases as diphtheria, dysentery, 
cerebrospinal fever, enteric fever, typhus fever, 
cholera and malaria. 

Haffkine Institute claims the distinction of 
being the first in India to obtain dried blood 
plasma with a locally, fabricated plant. The 
Blood Bank has processed and dried 325*59 
litres of human blood plasma in the two years. 

In addition to this overburdened work due 
to production and routine, the research activity 
has been maintained at a high level. There 
are listed in the report 23 research publications 
and there is also given a brief account of the 
research covering 22 pages. The prevent- 
ive and curative aspects of bubonic plague 
remain the special field of research activity of 
this Institute. A new plague vaccine, better 
than the old one, has been developed. The 
work of the Institute on the treatment of 
plague 'with the sulfa drugs is now widely 
recognised. New processes for the manufac- 
ture of some important sulfa drugs, which are 
covered by six patents, have been evolved 
and new compounds of this group have been 
synthesised. The pharmacology of these drugs 
and their effects in plague, war wounds and 
malaria, have been investigated. The produc- 
tion and preservation of anti-toxins and sera 
have been studied as also the changes in the 
protein fractions of plasma of horses under- 
going hyperimmunisation against tetanus. 
Improvements in the methods of diagnosis 
have been made. 

This Institute also serves as training centre 
for the health personnel and bacteriologists. 
During these two years 24 Chinese doctors 
and 6 local- public health workers received 
training. 

In nurturing a scientific institution one item 
requiring great foresight and careful conside- 
ration is the continuous replenishment and 
modernisation of the equipment. The prob- 
lems that are presented to the researchers to- 
day demand for their speedy and satisfactory 
solution, special instruments and apparatus, 
the precision and accuracy of which are being 
improved almost daily. This has been well 
appreciated by CoL 3Qkhey who§e constant 
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endeavour has been to furnish the HalTkinc 
Institute with the most modern and up-to-date 
equipment. 

The chief problems of India are poverty and 
pestilence. If we have to ha’^e our public 
health problems tackled in an cltective way, 


each Province should organise at least one 
Institution; it is revealed that Russia, which 
has tackled her public health problems in an 
admirable way, has 200 Medical Research In- 
stitutions. How many India shall . need can ^ 
easily gauged. . ‘ 


SOME ABNORMAL POLLEN GRAINS OF P/iV£/S EXCELSA WALL. 

By G. S. PURI, Ph.D. 

(DeparUnent oj Botany and Geology, University of Lucknow) 


Introduction 

pOLLEN grains of Pinus excelsa Wall., as 
^ also those of other members of -the Abie- 
tinem, are normally two-winged. However, 
abnormal pollen grains — with one wing (en- 
circling the body like a frill), three wings or 
four wings— have been infrequently observed 
among normal pollen of both modern and 
fossil material of Pinus and in some modern 
species of Cedrus and Abies. Such abnormal- 
ities are by no means conhned to the Abieti- 
neoe but they are recoi'ded in other tribes also, 
C. 0 ., in, the Podocarpineie the number of wings 
is very variable and abnormal grains have 
been observed in more than one species of 
Podocarpus. 

One-winged pollen grains with a single blad- 
dery exinc encirclit\g the body like a frill are 
recorded by Wodehouse ( 10 , p. 266, pi. 3, lig. 8 ) 
in Abies nohilis and similar grains have been 
observed in Cedrus Deodar a, Podocarpus nerii- 
folia ( 1 , pi. 5, llg. 11; and pL 13, fig. .19) and 
in at least one other species of Podocarpus 
(10, pp. 219, 274). ‘Florin ( 2 , p. 639, text-figs. 



4c, d and e) has figured two one-winged pol- 
len grains of P. silvestris from postglacial 
deposits of Sweden and according to him 


“Eneroth has found that among 38,887 sub- 
fossil pollen grains of P. silvestris collected in 
the Swedish province of Norrbotten 0-04 per 
cent exhibited an abnormal number (1, 3 
or 4) or extension of the air sacs”. 

Three- winged pollen grains are recorded in 
more than one species of Pinus. Florin ( 2 , 
p. 639) has recorded from ■ the post-glacial 
deposits of Sweden a number of three-winged 
pollen grains of P. silvestris, and similar ab- 
normal grains of P. Banksiana, P. Strobus or 
P. resinosa have been figured by Wilson and 
Webster (9, pi. 2, figs. 21 , 22) from Vilas 
County bogs in the U.S.A., which are of Pleis- 
tocene age. 

In modern material of P. Khasya, P. longr 
folia, and P. Merkusii Miss Chaiterjee (1, 
pi. 14, figs. 20-22) has observed three-winged 
pollen grains. Four-winged pollen grains have 
been found in P. silvestris ( 2 , Zoc. cit.), 
P. Banksuma (?), P. strobxLs or P. resinosa 
(9, figs. 25, 26). 

Although abnormal pollen grains with one 
or four wings aie already reported in other 
species of Pimis, so far as the author is aware 
they have not been previously observed in 
Pimis excelsa. 

Description 

Fig. 1 is a photomicrograph of a one-winged 
pollen grain, which measures 76' 5 in dia- 
meter. The bladdery exine, which encircles 
the body in the form of a frill, shows a strong 
tcmdcncy to get transformed into two wings. 
Another abnormal pollen grain, illustrated in 
Fig. 2, shows two notches and in this speci- 
men a tendency to get transformed into three 
wings is clearly seen. 

Fig. 4 is a photomicrograph of another ab- 
normal pollen in which the two bladders are 
of unequal size (cf. :flg. 3, a normal pollen 
grain) and similar pollen grains seem to be 
fairly common in this species. 

A four- winged pollen grain is illustrated in 
Fig. 5. In this specimen the four bladders 
are symmetrically arranged round a body, 
which mcasui’-es 54^ in diameter. 

Discussion 

It is interesting to note that a single blad- 
dery exine, which is evidently an abnormality 
in modern and Pleistocene conifers, is a nor- 
mal feature in ancient niember of this group. 

Some Palaeozoic members of the Coniferales, 
e.g., Walchia, Lehachia and Ernestiodendron 
( 3 ) possessed one-winged pollen grains which 
do not seem to be very different from, what 
we have described above. Pollen grains of 
Cordaital^^ fifep Que-winged in 
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Spencerites insignis Scott (7, p. 170, figs. 78A, 
B and 84) and S. membranaceous Kubart (4, 
photo. 3), (ancient lycopodiaceous plants), 
though the pollen grains were much larger 
they bear a striking resemblance in external 
.morphology to our one-winged .pollen grains. 
In the light of the above facts one may reason- 
ably ask : Is this abnormality merely a mon- 
strosity of no genetical. importance or is the 
occurrence of one-winged pollen grains in 
'modern and Pleistocene conifers and in the 
Podocarpineae a reversion to an ancient char- 
acter normally found in Palaeozoic conifers ? 
An appropriate answer to this question is fur- 
nished by Florin (2, pp. 638-39), who states 
that “it seems probable that the presence of 
air-sacs in certain modern genera of the fami- 
lies, Pinaceae and Podocarpaceae, is a surviving 
ancient characteristic. The single air-sac ori- 
ginally present has only been slightly reduced 
since Paleozoic times, different in different 
genera”. Wodehouse (10, pp. 219-21) agrees 
with Florin and states that “grains with this 
single encircling wing were common in the 
Palaeozoic and appear to have been the proto- 
types of the winged-grained 'Abietine^ and 
Podocarpineae”. 

Florin (2) further suggests that “this primi- 
tive type of pollen grain probably disappeared 
and the single encircling air-sac was replaced 
by two smaller sacs resembling those of the 
recent conifers of the families mentioned 
above”. From the examination of our abnor- 
mal pollen grains it is easy to conceive how 
a one-winged pollen grain would have got 
transformed into a two- winged (fig. 1) and a 
three-winged .type (fig. 2). Mehta (5), while 
supporting Virkki’s (8) way of reasoning sug- 
gested that the one-winged spore could also 
have , been the forerunner of a three-winged 
type and quoted Wodehouse and Florin in 
support of his arguments. From the present 
evidence it is suggested that a four -winged 


pollen grain may have also derived from a 
one-winged grain in the same way. 

In the end I wish to thank Professor B. 
Sahni, sc.d., .f.r.s., for kind suggestions and 
helpful criticism of this note. I am further 
grateful to him for kindly allowing me to 
examine the thesis of Mrs. Jacob (formerly 
Miss C. Virkki) and Miss Chatter jee and use 
the unpublished information in this note. 


1. Chatterjee, S., “ A taxonomic study of the Indian 
Gymnosperms on the basis of pollen and cuticle struc- 
ture”, thesis for the degree of M.Sc., of the Lucknow 
University. Un-ptihliskcd^ 1943. 2. Florin, R., “On 

the structure of the pollen grains in the Cordaitales ,” 
Svensk. Bot. 'Tids., 1936, 30. 3. — , “ The morphology 

of the female fructification in Cordaitales and conifers 
of Palaeozoic age,” Preliminary work, Bota^iiske 
Notiser^ 1939. 4. Kubart, B., “ Untersuchungen iiber 

die- Flora des Ostrau Rarwiner Kohlenbt cken-;, I. Die 
SgoYtvon, ^Spe?i>cenies 7nemb}'anaceo2cs n. sp.” Dcnksch. 
k. Ahctd. Wiss. Bd. 1909, 85. 5. Mehta, K. R., 

“ Microfossils from a Carbonaceous shale from the 
Pali beds of the South Rewa bond wan a basin,” Proc, 
Nat, Acad. Set. hid., 14, pts. 4 and 5. 6.* Oliver F. W. 

‘ On the structure and afiinities <>i Stephanospcnnuvi 
Brongniart, a genus of fossil Gymnosperm seeds”, 
Trans. Soc. London., 2 Ser. 6 , Part 8. 1904. 7. Scotty 

D. H., “ Studies in Fossil Botany ”, London, 1920, 1. 
8. Virkki, C. Mrs. K. Jacob, “ Spores from the Lower 
Gondwanas of India and Australia,” Proc. Nat. Acad. 
Set. Ind., In the Press, 1945. 9. Wilson, T^. R and 

R. M. Webster, “ Microfossil studies of three North- 
central Wisconsin bogs ”, Tracts, Wisconsin. Acad. Sets. 
Arts and Letters, 1944, 34. 10. Wodehouse, R. P., 

“ Pollen grains, their structure, identification and 
signification in Science and Medicine,” New York and 
London. 1935. 

Note . — The cost of printing this article has been met 
from a generous grant-in-aid from the 'Imperial Council 
of Agricultural Research, New Delhi. 
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DR. HARPRASAD CHAUDHURY, Ph.D., 
D.Sc. (London), D.I.C, 

QURRENT SCIENCE deeply regrets to record 
the sad and premature demise on 19th 
August last of Dr. Harprasad Chaudhuri, Head 
of the Department of University Teaching in 
Botany, and Director, Kashyap Research Labo- 
ratory, Pimjab University. 

Professor Chaudhuri was born in Calcutta 
in 1895 and had his school and college educa- 
tion in his native province of Bengal. He 
graduated from the Calcutta University in 
1916 obtaining a distinction in Science. He 
took his Master’s degree in Botany in 1918, 
and started research having been awarded a 
Research Scholarship in Botany. In 1920 he 
went abroad for higher studies and worked 
for three years as a research scholar under 
Professor V. H. Blackman, f.r.s., at the Impe- 
rial College of Science and Technology in 
London, • After obtaining his Ph,P, md P.J.C., 


he returned to India and was appointed Reader 
in Botany at the Panjab .University. On the 
death of Professor S. R. Kashyap in 1934 
Professor Chaudhuri succeeded him* as Profes- 
sor of Botany which post he held until his 
death. In 1939 he was admitted to the D.Sc. 
degree of the London University. Professor 
Chaudhuri was the first Director of the 
Kashyap Research Laboratory — an institution 
founded by public donation to perpetuate the 
memory of Professor Shiv Ram Kashyap. 

Professor Chaudhuri displayed his interest 
in Mycological research early in his career. 
On his return from Europe he built up a 
school of Mycological research in the Pan jab 
University which had already become a centre 
of research in Bryology under the inspiring 
guidance of Professor S. R. Kashyap. Profes- 
sor Chaudhuri’s own contributions have en- 
riched the field of Indian Mycology and plant 
pathology which were his special fields of re- 
search, Although essentially q specialist in 
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Fungi his interests were wide and varied and 
his publications cover not only his study of 
some individual genera of fungi like Meliolaj 
V erticillium, Collectotrichum, Rhinosiporidium, 
Paradiplodia, Haplosporella, etc., but also his 
observation on the coralline roots of Cycas 
and Zamia, the haustorium in Cuscuta, mycor- 
rhiza of forest trees and the endophytic fungi 
in Indian liverworts. He studied the pheno- 
menon of Saltation in^ Colletotrichum hioLoQi- 
cum sp. nov. He published a number of 
papers in the ‘‘Molds of the Punjab'’ and was 
recently engaged in a study of the Smuts of 
the Punjab. His report on the “Citrus dis- 
eases of the Punjab” embodies the results of 
a five years’ scheme sponsored and financed by 
the I.C.A.R. He has recorded in this report his 
observations of the various aspects of the dis- 
eases like wither-tip, chlorosis, sooty moulds, 
etc., and suggested remedial measures. Ac- 
cording to him the wxther-tip disease of the 
fruit is caused by the fungus Collectotrichum 
gloeosporioides and the ‘sooty mould’ covering 
the leaves and fruits brought about by a 
•number of saprophytic fungi like Acrothecium 
lunatum Wak., Capnodium citri Berk, ef Desm., 
Alternaria citri Pierce, Cladosporium herharum, 
Pleospora herharum Rab.., Chcetomium sp., 
and Aspergillus sp. Chlorosis of the leaves 
on the other hand, is supposed to be more 
due to physiological causes than due to fungal 
attacks. In 1936 he suggested a scheme for 
enlightening the people of the country on the 
nature and causes of plant diseases and the 
methods of controlling and eradicating them. 
He and his collaborators have in seve.val pub- 
lications enhanced our knowledge of soil, 
fungi, mycorrhiza, bacterial and fungal dis- 
eases of plants and the physiology ana ecology 
of fungi. As director of the Kashyap Research 
Laboratory he guided research in various 
branches of Botany, like Cytology, Bryology, 
Bacteriology and Morphology. In collabora- 
tion with Sir John Farmer he published for 
use in Indian Universities a book entitled 
A Practical Introduction to the Study of Indian 
Botany ! 

Professor Chaudhuri was a familiar figure 
at almost all the sessions of the Indian Science 
Congress which he regularly attended — often 
with his contingent of students. He presided 
over the Botany Section of the Indiars Science 
Congress in 1932 and was the President of 
the Indian Botanical Society in 1941. He was 
a foundation member of the National Institute 
of Sciences of India. He represented India at 
the Twelfth International Horticultural Con- 
gress at Berlin in 1938 and presided over the 
Tropical Section at the same Congress. 

A man of active habits and a lover of out- 
door life. Professor Chaudhuri was immensely 
fond of field botany and organised long excur- 
sions into the Himalayan regions and conduct- 
ed regular classes there during the summer 
months. . , . 

He was free and outspoken in his e. repression 
and was genial by temperament. He was 
popular amongst his friends, colleagues and 
students. He was married in 1919 and was 
fifty at the time of his death. His premature 


demise has deprived India of one of her lead- 
ing Mycologists and an able professor. 

A. R. R. 

SATYENDRA NATH CHAKRA VARTI 
D.Phil. (Oxon.),D.Sc. (OxonA, F.A.Sc., 

F.N. I. 

HE news of the sudden death of Dr. S. N. 

Chakravarti at the age of forty-live under 
tragic circumstances has come as a shock to ■ 
his students, colleagues and friends. It is in- 
deed a cruel irony of fate that this sincere 
and honest scientist with high ideals and full 
of ambition should be pitted against circum- 
stances from which he could think of escaping* 
only by nipping his thin-spun life. “The 
paths of glory lead but to the grave.” 

After a brilliant school and college record, 
Dr. Chakravarti went to Oxford to work in the 
Dyson Perrins Laboratory under th^ late Pro- 
fessor W. H. Perkin Jr. as his only Indian 
student. After working there for two years, 
he took his D.Phil. degree and returned to 
India in 1929 as the Reader in Chemistry and 
the Head of the Chemistry Department of the 
newly started Annamalai University at Anna- 
malainagar. After serving this University for 
about seven years, he left this, much to the 
regret of his students and colleagues, to accept 
the post of the Chemical Examiner to the 
Government of C.P. and U.P., which he held 
till the time of his death. 

Dr. Chakravarti was indeed an ideal teacher 
and his lectures, which were prepared with 
meticulous care and unusual sincerity, were 
the highlights of the Department. He had 
high ideals and believed that education does 
not consist in telling the pupils what they do 
not know but in making them what they 
were not. Since he was a born teacher, 
everybody who knew him regretted -when he 
took up the post of the Chemical Examiner 
wherein he had to deal more with files and 
red tape than with flasks and chemicals and 
science journals. 

Dr. Chakravarti was very keenly interested 
in research but he could not execute his plans 
to his full satisfaction at the University. His 
work includes the synthesis of a number of 
derivatives of tetrahydroprotoberberine, para-- 
berine, pseudo-opianic acid, hydroxy deriva- 
tives of naphthalene, etc., and the chemical in- 
vestigation of Indian Medicinal Plants. From 
Agra came forth papers which dealt with the 
methods used in the medico-legal and forensic 
work. 

Dr. Chakravarti was a perfect gentleman in 
every sense of the term. He was an extremly 
kind and sincere man. India is badly in need 
of inspiring teachers like Dr. Chakravarti ; 
yet because of strange circumstances which 
which are special to this country, he was 
driven to seek a job which had little to do 
with teaching and which never suited his 
genius. . ' . 

We offer our sympathies to his wife and 
children whom he leaves behind. 


K. G- 
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ON CARPEL 

By B. G. L. swamy 
(Basavangudi, Bangalore) 

nPHE picture reproduced is intended to portray ovary! In ‘spite of overwhelming criticism, 
the three outstanding theories of the however, she is clinging to her theory tenace- 
nature of the Angiospermous flower in general ously. She has caged herself in the groundnut 
and its carpel in particular. shell, reinforced by 10 to 12 main bars, a 

Nearly a hundred years ago, the great creation of her own imagination. Enveloped 
German poet-philosopher, J. W. von Goethe, in the darkness of that self-erected cage, she 
conceived the Angiospermous flower as a modi- shuns light and keeps repeating her untenable 
fication of vegetative branch; according to theory over and over again as though repeti- 
him, a simple vegetative leaf with its three tion could compensate for the lack of inherent 
main vascular traces lost its colour and shape, soundness.^ 

acquired a different character and function Until nineteen-thirties Goethe’s ‘classical” 
and ultimately resulted in the sepals and view was not questioned on fundamental 
petals. A similar leaf got its laminal surface grounds. Evidence based on an accumulation of 
reduced, the two lateral edges developed fertil- fossil data and a new interpretation in their 
ity, which offered a base for lodging the male light led Prof. Hamshaw H. Thomas to the 
fertilizing element; these structures have come view that mere metamorphosis does not ex- 
to be known as stamens. Another leaf situat- plain satisfactorily the transition from the 
ed towards the tip of the branch upfolded; vegetative leaf to a fertile organ bearing 
its . margins got fused and after attaining sexual element. “The Angiospermic flower is 
fertility bore ovules which lodged the female not the homologue of a vegetative bud”; So, 
sexual element ; this transfiguration was he found the progenitor of the modern carpel 
accompanied by an elongation of the leaf -tip in a lower Jurassic plant group, the Cayto- 
which has become differentiated as style, and niales, which, according to Prof. Thomas, show 
stigma, so much so this organ becomes a carpel, interrelationships between the lower Pterido- 
If we visualise a drastic reduction of the inter- sperms and the higher Angiosperms. The sta- 
nodes between these metamorphosed leaves, we mens and carpels exist in Caytoniales as 
arrive at a “flower”. This concept has been “branch systems”; the modern stamen owes its 
depicted in the picture' as a climber which origin to a form, Antholithus Arheri, and the 
shows the several stages of the metamorphosis nearest approach to this condition is what we 
of the vegetative leaves. see to-day in the flower of buttercup, poplar 

There is also a much modified interpreta- and walnut. Fossils like Caytonia and Gris- 
tion of the carpel, sponsored by Miss Edith thorpia are presented by Prof. Thomas to 
R. Saunders in nineteen-twenties. The “classi- depict the ancestral condition of the modern 
cal”, “monorphic” concept of Goethe holds that carpel. These bodies lodging ovules (also 
every carpel is a metamorphosed structure of called “ovaries” by him) are arranged in 
a single leaf; but, she visualises such a carpel pairs on a main axis; during evolution, reduc- 
as, a sort of compound structure consisting of tion and fusion have played a great role, 
a “valve” carpel and a “consolidated” carpel; a transitional stage in this process being 
this view has come to be known as “polymor- represented in a’ hypothetical form, in which 
phic”. Miss Saunders believes that carpel poly- the pairs of “ovaries” are reduced to a single 
morphism is a universal feature (even in those pair and the main axis becomes stunted; side 
instances where she herself accepted mono- by side with this process, lateral fusion of the 
morphism on previous occasions). Suffice it to two “ovaries” of the pair was accomplished 
record that this view has not met with accept- sc much so the ovule-bearing margins lie side 
ance; it has been severely criticised from by side. A complete fusion of the “ovaries” 
several standpoints some of the significant with one another and that of fused ovaries 
ones being, (1) it rests on false assumptions with the reduced main axis, result in the ulti- 
and misinterpretations of important anatomi- mate expression of the modern carpel. In 
cal evidence; (2) Miss Saunders has general- short, “sterilisation of structures originally 
ised too hastily and has extended her theory fertile is much more likely to have taken place 
to all flowering plants; (3) her contention than the metamorphosis of leaf -like structures 
that her polymorphic theory helps to clarify ^ into reproductive organs”. 

satisfactorily the various points of floral struc- There are certain serious objections to this 
ture and organisation has, on the contrary, view. Apart from those legitimately raised 
brought unnecessary complications into the against Prof. Thomas’ terminology like “pal- 
arena; (4) some of the points “explained” by mate sporophyll”, “ovaries”, etc., the most 
her have been invented in strange and round- important criticisms are, that the evidence is 
about methods, so much that they have been one-sided being largely taken from fossils; 
described as “fantastic”. that certain observations on the nature of 

The most unusual example of carpel poly- living forms do not lend support to his argu- 
morphism of Miss Saunders is the instance of ment; that the chain is broken at very crucial 
the common groundnut. That a single nut is points; and that convincing intermediate 
a single' carpel lodging a ‘ couple of seeds is stages are not in evidence at present, so essen- 
generally accepted; but she contends that the tial for an understanding of the transitions, 
nut., is composed of 10 to 12 carpels as revealed An entirely new and striking idea as to the 
by a corresponding number of longitudinally nature of the flower has been put forward by 
running vascular strands in the wall of the Prof. MacLean Thompson since the nineteen- 
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twenties. The evidence ■ which has enabled 
him to put forward this theory has been col- 
lected by a study of what he calls “Develop- 
mental Morphology”. The most significant 
feature of this view is the total rejection of the 
very existence of floral entities as carpels and 
stamens. “His theory directs - attention to the 
flower as potentially sporogeneous axis-bear- 
ing floral parts which are not distinct entities 
but local extensions of the torus”. The lower 
part of the primeval axis is sterile and gives 
rise to enations like bracts, bractioles and 
sepals. The upper part is potentially sporo- 
genous. Into this mass sterility penetrates and 
advances to such an extent as to fmd the clima- 
tic expression in the modern flower, in which 
fertility becomes confined to the anthers and 
the surface of the hollow invagination of the 
receptacle; at whatever point on this fertile 
surface there is an accumulation of favourable 
nutrition, ovules emerge out as protuberances. 
The entire phenomenon of the “state of flower- 
ing known as Angiospermy” is thus explained 
purely on the basis of the principles of growth- 
physiology. Thus go rejected in toto all the 
current lines of speculation and the very notion 
of a carpel. According to Prof. Thompson, 
there is nothing like a carpel in the flower 
and the flower is “Acarpoits”. The “high- 
lights” in this idea are depicted by the artist 
in “FUTURISTIC” manner and a human skele- 
ton holds out a mirror in which carpel is seen 
only as an illusionary reflection. 

This theory of “Acarpy” is, at first thought 
full of’ vigour, colour and attraction. But the 
most serious flaw is the gross rejection of the 
vascular structure indispensable to any mor- 
phological interpretation. In a limited sense 
the vascular structure may not be of much 
value. However, it does contribute towards 
an understanding of the “broader trends of 
race history”. Prof. Thompson’s views remain 
unacceptable because of its complete neglect 
of anatomical data, whose continued role in 
the . verification of our morphological and 
phylogenetical interpretations are widely re- 
cognised. 

Although most of the data on hand, develop- 
mental and anatomical, are in complete 
agreement with the “classical” theory, the 
theory is still imperfect. The Goethean view 
is regarded by some critics as nothing more 
than an instrument of description. They find 
it difficult to explain the derivation of a fer- 
tile organ from a sterile vegetative leaf, purely 
on the phenomenon of metamorphosis. There 
is of course, a need for a much more cogent 
and comprehensive theory, which must “be the 
outcome of a new approach. Saunders, Tho- 
mas and • Thompson have certainly served us 
as pioneers in cutting fresh paths of enquiry 
•and have undoubtedly given a new impetus to 
the study of a problem which was long neg- 


lected 4. 

A critical appraisal of the different concepts 
leads us to the fact that the “classical’ view 
of the flower in general and of its carpel in 



particular still remains unchallenged, and re- 
mains as firm and as solid as the statue of 
Gomateshwara. This statue at Sravanabela- 
g'ola in the State of Mysore is a historical 
monolithic figure of colossal size, standing in 
the open, withstanding all environmental in- 


fluences for the last 1,000 years. Even accord- 
ing to Jaina pur anas, Gomateshwara is a sym- 
bol of dignified solemnity. It is said that 
having renounced the world and its cares, 
Gomateshwara, the Jain prince, sought peace 
in the contemplation of the Eternal Truth. He 
lost all sense of the external world and be- 
came so completely absorbed within himself 
that snakes crawled about his person; anthills 
enveloped his limbs; and climbing plants 
twined round his body. These are also chisel- 
led in the great statue. The artist here has 
made the “classical climber” of Goethe twine 
round his body. 


* Many botanists have, however, expressed the 
opinion that Goethe used the word ‘‘metaiiiorph'osis” 
in a figurative and not in a literal sense, . 

JVoU.—The cost of printing this article'hp been met 
from a generous grant-in-aid from the Irtipenal Coundil 
of Agricultural Research, New Delhi. 
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OCCURRENCE OF SUMMER DUST 
OVER DELHI 

Considerable amounts of dust are transported 
and deposited over Delhi and the neighbour- 
hood during summer by the wind blowing 
from western or south-western direction. 
Wind -borne dust appears in . the air from the 
last week of March and lasts till some portion 
of July when the monsoon rains start. 

Collections of this wind-borne dust have 
been recognised to be fine soil characteristic 
of extreme arid zones^ and in a way they 
represented the so-called dust soils near desert 
regions of America.^ West and south-west of 
Delhi are the desert regions of the Punjab and 
the Rajputana. Summer winds of the west 
may be transporting the fine soil from these 
regions to deposit them over the more moist 
regions of Delhi and the neighbourhood. 

As a result of these dust showers of summer, 
the nature of the soil in the neighbourhood of 
Delhi is bound to be affected. A. casual ob- 
server will often come across the wind-borne 
deposits on bare tops of the ridges increasing 
annually in volume till they start grow- 
ing vegetation. Needless to say that in 
composition they hear no relationship either 
to the adjacent rocky material or to the soil 
below. Delhi soil does exhibit some character- 
istics of wind-borne or aeolian mixed soils. 
These are the absence of any striation in .the 
soil and the abundance of kankar nodules at 
plant root depths. 

It is probably now certain3>^’S»6 that the salt 
sand and the kankar of the great Thar deserts 


were brought in by the south-western wind 
from the sea-shore round about the Ran of 
Cutch. Spread of alkali salts by wind in U.P. 
is also known."^ From the great soil transport- 
ing power of the wind, which has been esti- 
mated by Prof. Udden*=>>^ in America to be 
several hundred times that of a river, it will 
be evident that wind is an important agent 
in soil formation. This is specially true for 
semi-arid regions, like Delhi where rivers con- 
trolled by specific geographical conditions, 
have long ceased to have any influence on the 
predominating changes occurring in the soil. 

Total deposit during summer over Delhi is 
of considerable volume. If the figure for a 
deposit volume during 1942 (loc. cit.) is taken, 
it can be calculated from the number of dusty 
days as detailed in this article, that a deposit 
of one inch thick occurs in every seven years. 
Taking various other . considerations of re- 
transport from drier regions a fair estimate 
for each inch of thickness of deposit is ap- 
proximately ten years. 

During the summer of 1942, wind-borne 
deposits were collected during dust storms and 
analysed for different mechanical fractions. 
There seemed to be not much difference in the 
composition between different deposits. Accu- 
rate collection of dust could not be continued 
due to several difficulties. A record of general 
weather conditions was, however, continued 
the days during which transported dust was 
felt in the air were marked as dusty. It is 
from the number of dusty days during each 
summer month from March to July that it is 
found that they could be correlated to a* cer- 
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tain extent with other simple meteorological 
factors such as temperature, wind velocity, 
humidity and rainfall. The present is a record 
of the observations kept for four years, 
1940-43. 

The following table contains the averages of 
some meteorological factors and the number 
of dusty days for the period 1940-43: — 


Month 

Rainfall 
in inches 

N.® 

0 

B 

0 

d 

B 

0 ) 

H 

Wind Veloci- 
ty in miles 
per hour 

No. of Dusty 
Days 

January 

1-0 

78 

49 

5-9 


February 

0-9 

65 

55 

7-2 

, , 

March 

0*1 

43 

68 

8*5 

4 

April 

0-3 

30 

80 

8*7 

9 

May 

0*3 

29 

89 

10-2 

19 

June 

1-7 1 

49 

89 

9-4 

12 

July 

6*2 

73 

87 

10-2 

5 

August 

8-2 

83 

83 

9-5 


September 

3*1 

73 

80 

/7-7 


October 


57 

74 

5-8 


November 

• • 

47 

62 

4-5 


December 

0-3 

67 

51 

5-4 



It appears that it is in the month of May 
the driest of the year, that the largest number 
of dust storms occur. This has also been found 
in Oklahama by Langham and others.i^ 
Kelogg^i recorded similar observations. 

It can be concluded that the number of 
dusty days in any summer month varies direct- 
ly as the wind speed and the temperature and 
inversely as the humidity and rainfall. 

From various considerations this is not 
altogether unexpected. Thus occurrence of 
dust in the air is intimately connected with 
meteorological conditions. Driest and warm- 
est years are expected to have dustiest sum- 
mers and this is probably true for all localities 
situated in arid and semi-arid regions. 

Imperial Agric. Res. Institute, 

New. Delhi, • Abhisv/ar Sen. 

August 7, 1945. 


1. Sen, Citrr, Sci,^ 1943, 12, 2, 65. 2. Hilgard, Bull. 
Weather Bureau^ U.S. Deptt, of Agricztltuye, 1892. 3. 

3, Blanford, Journ. Astatic Soc. Bengal^ 1876, 55, 2, 99. 

4. Holland, Rec. GeoL Rur. Ind., 1908, 38, I, 51. 5. 

Holland and Christie, Ihid,^ 1909 35, 39. 6. La Touche, 
Mem. GeoL Surv. Ind.. 1911, 35, 35, 39. 7. Buck and 
Wright, quoted in Agri. Ledger., 1897, 7, 5. 8. Udden, 
quoted in Rocks, Rock weathering by G. P. Merril, 1886, 
294. Footnote. 9. Udden, quoted in the Soil Solution 
by F. K., Cameron, 1894, 21. 10, Langham et al., Journ. 
Amer.Soc. Agron., 30, 2, 139-45. 11. Kellog. 

as. Deptt. Agri. Misc. Pttb., 1935, 221, 1. 


A RELATION BETWEEN THE SHEAR 
CONSTANT C44, MELTING POINT AND 
INTERATOMIC DISTANCE OF METALS 

It is usual, in the study of the solid state of 
matter, to correlate the various physical pro- 
perties of §oUds tp their lattice cpnst^nt^ mi 


obtain the latter independently from them. A 
similar study reveals that the shear constant 
c,ui of all metals crystallising in the cubic sys- 
tem is intimately related to their melting- 
points and the interatomic distances. It is 
found that the. following relation holds good : 

Tni 

the shear constant of single crystals 
at the absolute zero, r is the interatomic dis- 
tance and T is the melting-point in degrees 
Kelvin. The interatomic distance calculated 
from the above formula on substituting the 
known values of c^^ and Tm are given in the 
table. With the exception of aFe, cVi^'for all 
the metals have been taken from our earlier 
paper^ where their values at the absolute 
zero were estimated. The room tempera- 
ture values have been used for W,. Pb and 
a Fe. On account of the small coefficient of 
expansion of tungsten, we do not expect a 
large difference between the room temprature 
and the absolute zero values of in that case, 
but in the other two cases the difference may 
be of the order of 10 per cent. The errors of 
measurement of are, however, generally 

larger. It will be seen that the difference 
between the calculated and experimental values 
of r is never more than 5 per cent., which is 
of the order expected from the uncertainty of 
about 15 per cent, in the values of 

It is interesting that a change from the face- 
centered to the body-centered structures does 
not effect the validity of the formula. 


Structure 

Metal 

r X 10® 
calculated 

r X 108 
experimental 

Face-centered .. 

A1 

2-96 

2-86 


Ag 

2-82 

2-86 


. An 

2-89 

2-87 


Cu 

2-46 

2-55 


Pb 

3-35 

3-49 

Body-centered . . 

W 

2-78 

2-73 


aFe 

2-41 

2-47 


Li 

3-14 

3-04 


Na 

3-78 

3-72 


K 

8-87 

4-62 


Bisheshwar Dayal. 

Physics Department, 

Benares Hindu University, 

September 9, 1945. 


1. Dayal, Proc. Ind. Acad. Sc , 1944, A, 20, 24. 


A NEW HYPOTHESIS FOR THE 
MECHANISM OF ACTIVATION OF 
SUBSTRATE MOLECULES BY 
ENZYMES 

Activation of molecules in chemical processes 
is very generally accepted to be due to colli- 
sion between reactant molecules with sufficient 
violence, resulting in transformation of kinetic 
ener§Y of tr^ni^l^tiph jhto yibrational energy 
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within the molecule. Enzymes, however, are 
peculiar in bringing about reactions at much 
lower temperatures and hence must be assum- 
ed to have acted according to one or other of 
the two following mechanisms : 

(i) By making the reaction- follow some 
different path, which entails much less energy 
consumption; an intermediate complex of en- 
zyme substrate is formed which can then 
break into the reaction products liberating 
the enzyme again. 

(ii) By supplying energy i to the system of 
reacting molecules necessary for their activa- 
tion; Medwedew^ has rejected the inter- 
mediate complex mechanism and proposed one 
in which the molecules of the enzyme can 
activate the substrate molecules according to 
the following scheme: — 

(tz) F 4- Ay < — > F* 

(A) S H- Ay ^ — > S* 

M S* > R* + P 

(d) R* — > F* d- R 

F (enzyme molecules) become activated (F**') 
by taking a quantum from the energy liberat- 
ed in decomposition. F* collides with the sub- 
strate S and activates them to R and P 

are products of decomposition. 

The following facts are, however, clear from 
both the theories: — 

(i) The outstanding property of enzymes, 
viz., their specificity has not been adequately 
explained. Theory of active groups and cen- 
tres when reviewed critically degenerates into 
.something like arguing in a circle (cf. Bay- 
liss2) . 

(ii) The enzymes are known not to contain 
any other group than the ordinary proteins; 
why not then all the proteins are catalytically 
active? 

(in) Even in any given reaction the view 
that substrate molecules have some definite 
active groups appears to be opposed by the 
observations of Munch and Kuhn*"^ on sucrose 
inhibition. 

The following mechanism for the activation 
of substrate molecules by the enzyme, is, 
therefore, proposed as a preliminary hypothe- 
sis. The enzyme molecules are unstable bodies 
at the ordinary temperature; due to this fact 
the enzyme molecules can give off energy, the 
transference of energy from the enzyme to the 
substrate molecules occurs by virtue of the 
(i) resonance between some group or atomic 
vibration in the substrate and some character- 
istic frequency in the enzyme molecule (pri- 
mary activation). (This must occur prior to 
any enzyme-substrate complex formation, if 
any such compound formation occurs). A 
similar mechanism of resonance has been pos- 
tulated to' explain the high efficiency of excit- 
ing the lower vibrational states of ethylene by 
hydrogen.*^ 

(ii) From this excited group or atom of the 
substrate molecule distribution of energy 
among the various other bonds may occur 
under the influence of the enzyme, so that 
energy may finally be stored in the bond 
which will be the seat of chemical reaction 
(secondary activation). Such redistribution 
Qf. qnergy to other parts of the molecule fropa 


one particular bond which primarily receives 
energy is known to occur in the photo-chemi- 
cal decomposition of ketene^ and also in some 
prototropic changes. 

It has, however, been shown that activation 
by absorption of infra-red radiation is hardly 
possible; however great the energy density, 
the fundamental frequencies cannot decompose 
the molecule because the energy of the quan- 
tum is not large enough, and a harmonic hav- 
ing sufficiently high frequency is not absorbed.<^ 
It appears possible, however, that the energy 
required for the reaction may be absorbed 
not in a single quantum of certain frequency 
but in terms of several quanta at a corres- 
pondingly lower frequency.^ A further possi- 
bility may be presented in a stepwise absorp- 
tion of vibrational energy, the next step of 
absorption occurring only after excitation has 
died down' by distribution of energy among 
other bonds. 

The case in point may best be illustrated by 
one arbitrary example, e.g., glucose-l-phos- 
phate “4* polysaccharide with phosphorylases. 


HO^ 

H- 

H. 


H O-PO (0H)2 

\/ 


o 




HO^ \X 
/\ 

H OH 


-CHa-OH 


(i) The etheric oxygen atom’ is set into 
resonance vibration by the enzyme, (ii) part 
of the excess energy goes over to the upper 
part of the molecule and is located in O — P 
bond while the rest flows down the lower part, 
one fraction exciting the Cp, — OH bond while 
the other is located in the — OH bond. For 
steric reasons the — OH bond cannot be- 

come chemically reactive by absorption of 
energy. . 

Depending on the nature of the phosphoryl- 
ases, a relative distribution of energy between 
the Cp — OH bond and — OH bond occurs, 
in the case of plant phosphorylases the former 
is very little excited, practically the whole 
share going to the latter, while an almost 
equitable partition of energy between the two 
bonds occur in the case of animal phosphoryl- 
• ases. The result can be shown thus : (i) For 

plant phosphorylases : If this now condenses 


H O PC (OH). 

\/ ■ 

h/I 

Hv 


H0/\/ 

XX 

H OH 


Clh OH ■ 


with itself with elimination of phosphoric 
acid,, starch will result (i.e., glucose 1 :4 glu- 
coside chains) and for the second case: (ii) for 
animal phosphorylases : Condensation of this 
with itself will give rise to branched chain 
c^rboh 7 drates in which sopie are glucose— 1 
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glucoside chains and others are glucose — 1 ;6- 
glucoside chains, the relative excitation of 

H O PO (Oil)., 

\/ 

"VNo 

IV 

IK 

~CHo 
*\ 

/\ OH 

H OH 

and — OH bonds determine unit 

chain length, i.e., whether glycogen or amylo- 
pectin will be formed. Hence aiiimal and plant 
phosphorylases would appear to differ only in 
degree and not fundamentally in their mode 
of action. Since monomolecular decomposition 
occurs by virtue of a “time-lag"’ between acti- 
vation and decomposition due to redistribution 
of energy among the various degrees of free- 
l dom, such a system as above will be expected 

i to decompose unimolecularly. 

1 Let us now review some of the enzymic pro- 

j perties in the light of the above hypothesis, 

j Specificity. — Specificity of enzymes is deter^ 

mined by the fact that approximate coinci- 
dence or ‘matching’ between the characteristic 
frequency of the enzyme and that of some 
group, etc., of the substrate molecule must 
; occur. Since it is known that frequency of a 

i group may remain more or less unchanged or 

j unaffected by other parts of the molecule, it is 

no wonder that compounds with similar struc- 
ture should be the substrate for the same 
enzyme. 

Inhibition. — (i) Competitive type : this oc- 
; curs when the primary activation, viz., reso- 

nance of the inhibitor' molecule with the 
enzyme molecule can occur but the second 
step, viz., distribution and localisation of energy 
in some suitable part of the inhibitor molecule, 
which may react chemically is not possible. 
Hence this type of inhibition oc-curs only with 
molecules which are chemically related to the 
. substrate. 

(ii) Non-competitive type : When the inhi- 
bitor molecule may react with the substrate 
molecule or enzyme molecules so that they 
become “out of tune”, activation is inhibited 
and the reaction retarded. 

Energy of activation. — It is generally found 
that the heat of activation is smaller for the 



enzymic decomposition of any chemical com- 
pound than the non-catalysed process. It is 
evident that in thermal activation, all parts of 
the molecule must be raised to a high level so 
that a particular bond which is to break may 
have a definite amount of vibrational energy; 
b^t in the enzymic process the enzyme can by 
its influence cause the energy to be specifically 
located in the said bond and thus can dispense 
with the extra amount of energy which goes 
to other parts of the molecule. It follows from 
our present scheme that when the primary 
absorption of energy occurs at a bond which 
is also the seat of chemical reaction, the heat 
of activation will be expected to be a mini- 
mum; but when this is not the case, i.e., when 
the second phase of activation, viz., localisa- 
of energy in sorne other bond is recjuired 


naturally the heat of activation will be 
expected to be greater. 

Effect of a slight change in substrate or 
enzyme. — A slight change* in substrate may 
serve to make it in better harmony with the 
enzyme, e.g., native egg albumin is slowly 
hydrolysed by trypsin, but slight heating of 
the solution makes it very susceptible to attack 
by the enzyme. For the similar case of trypsin 
on keratin it is known that the appearance of 
— SH groups is not responsible for the observ- 
ed phenomenon. Activators of enzymes may 
also be effective in the same way. 

In this connection a closer study of (i) cou- 
pled reactions such as xanthine oxidase + xan- 
thine H- catalase -f ethyl alcohol; (ii) action 
of mixture of two enzymes on the same sub- 
strate, e.g., Haworth’s ‘Q’ factor and Hanes’ 
potato phosphorylase on glucose- 1 -phosphate; 
(in) change of the nature of reaction with 
the same enzyme under different experimental 
conditions, e.g., muscle phosphorylase in vitro 
and in vivo; (iv) reactions in which one en- 
zyme catalyses the direct side and another (and 
a quite different one) catalyses the reverse, 
will be of interest. According to our present 
conception, specificity being determined by 
some frequency in the enzyme molecule, may 
be susceptible to change under different experi- 
mental conditions and is not rigid depending 
upon some unchangeable active groups. 

The real test of a hypothesis lies, however, 
in its quantitative aspect; but since the infra- 
red and Raman data on complex molecules 
are meagre and since the interaction of the 
various energy states in the complex molecule 
is „ difficult to anticipate, a full mathematical 
treatment is not easy. 

Biochemical Laboratory, 

Bose Research Institute, 

Calcutta, A. K. Rai Chaudhury. 

May 1, 1945. 
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CUPRIC-AMMINO-SULPHATES 

A. K. Dey and A. K. Bhattacharya* have re- 
ported evidence from the electrical conductiv- 
ity measurements of the existence of cupric- 
amino-sulphates having 2, 4, 5 and 6 molecules 
of ammonia for a molecule of copper sulphate. 
In another publication- these authors report 
that they have succeeded in isolating a blue 
amirio-copper sulphate having five molecules 
of ammonia for one molecule of copper sul- 
phate. The existence of the aforesaid amino- 
compounds and of .others having intermediate 
composition has been concluded by previous 
workers from a systematic study of some phy- 
sical properties of copper sulphate and ammo- 
nium hydroxide system. Bhattacharya ^nd 
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Dey have observed the existence of a new com- 
pound containing six molecules of ammonia. 

These amino-compounds are formed by the 
addition of ammonium hydroxide to a solution 
of copper sulphate- If this addition is done 
gradually, a precipitate first comes down; with 
further addition .of ammonia it goes into solu- 
tion developing an intense blue colour. A 
study of the absorption spectra of this solution 
by Bhatnagar, Goyle and Prasad has shown that 
the main blue colour is more or less identical 
in nature when various concentrations of am- 
monia are used. This would not happen if 
definite compounds of different compositions 
are formed, that is, cupric-ammonium sul- 
phates containing ammonia in definite different 
proportions do actually exist. Bhatnagar, 
Goyle and Prasad^ have shown that the ab- 
sorption band obtained with the intensely 
blue-coloured solution formed by the addition 
of ammonia to copper sulphate is identical writh 
that obtained with a suitably prepared colloi- 
dal solution of copper hydroxide. These ob- 
servations would lead to the conclusion that 
the variety of the copper ammonia compounds 
obtained by Bhattacharya and Dey and other 
workers are adsorption complexes, containing 
different proportions of ammonia, formed by 
the peptising action of ammonium hydroxide 
or ammonium salts on copper hydroxide. 

S. S. Bhatnagar. 

Mata Prasad. 

Laboratories ' of Scientific & 

Industrial Research, Delhi; and 
Chemical Laboratories, Royal Institute 
of Science, Bombay. 

September 13, 1945. 


1. Curr. Sd., 1945, 14 , 69. 2. Ibid., 1945, 14 , 201. 
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ON ''DICOUMARIN^’— SYNTHETIC 
ANTI-COAGULANT 


In search for the causative agent of the hae- 
morrhagic disease of cattle on feeding spoiled 
sweet clover hay, it was noticed that 3, 3^- 
methylene-bis- (4-hydroxy) coumarin (I) is the 
substance that is acting as an anti-coagulant. 
It has since been synthesized from 4-hydroxy 
coumarin and is being suggested as an effect- 
ive agent in post-operative* thrombophlebitis, 
puerperal thrombosis, and pulmonary embol- 
ism. 

/VNco 



\/\X\cH /\/\/ 

OH OH 


(I) 

o o 

\co 

Ih h| II I 

\/\/\cH /X/X/ 

II , ^ II 

o o 

(II) 


I I V 

It is of interest to note that this natur:^ * 
occurring coumarin in sweet clover hay 
acting as an anti-coagulant whereas otL^ \ ^ 
coumarins from E. Ayapana are kno'^m 
Dymock et al.,- and Bose and Ray*^) 
act as coagulants. The above coumarin r , 

vative (I) — also commercially known as 
coumarin”, possesses no in vitro activity whe^'^- . 
a.s the well-known anti-coagulant, heparin, 
active both in in vivo and in vitro. Does . ' 

indicate that “Dicoumarin” is not a couma^*^]. 
but a chromone of the structure (IT)? 
and his collaborators-^ have published a seri^'* 
of papers on the chemistry of 4-hydroxy 
marin from which this “Dicoumarin” is 
produced synthetically. But the formation ^ ^ 
its salts, its reaction with* bromine, behavioL^^' 
towards alcoholic ferric chloride and cert^i ^ 
ketonic reagents, condensation with compound 
containing active methylene group and ma. * ' ^ 
other reactions, indicate the non-existence 
a hydroxy group in these 4-hydroxy coumarii^^** 
This, in other words, indicates that the coT^f’* 
pound may also exist in the form' (II) wln^xij 
it becomes a 2-keto chromone derivative 
^as such may differ physiologically from 
other natural coumarins as isolated 
E. Ayapana. Details of the work are going 
be published elsewhere. 

Bengal Immunity Research S. P. Dhai'?- 

Laboratory, Calcutta, U. P. BASXJf • 

July 10, 1945. 
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A NOTE ON THE OCCURRENCE OF 
ALCALIGENES RADIOBACTER IN THEJ 
AERIAL ROOTS OF PHOENIX 
SYLVESTRIS 

Palacios and Bari, in a previous ' article, hL2.i.cl 
reported the presence of a new organism in 
the nodules of Cajanus indicus. Since tlic^rit 
Bergey- had also referred to it suggesting 
the organism mentioned to by those workeiE*H 
may well be Alcaligenes radiohacter. despilc’^ 
the well-marked differences exhibited by 
new species. The present workers too had 
opportunity of isolating a new micro-organism 
from the aerial roots of Phoenix sylvestris, 
in agreement with Bergey ’s opinion that no 
new organism should be labelled as new spo^ 
cies (to avoid multiplication of the species > 
but should be, as far as possible, referred “to 
as a variant of one of the existing species, .tJ c' 
new organism has been named only as Alcalt^^ 
genes radiobacter. 

Phoenix sylvestris is a palm not yet adlo.-, 
quately studied, d’ Almeida and Correa^ orxX^ 
recently have studied in detail the anatomy oT 
this plant, and in agreement with the repo^'t: 
of Kuster^ in connection with Phoenix rectinaitct. 
these workers have also observed the presen oo 
of yellowish brown contents occurring in 
cortical cells of P, sylvestris, RichterS CQiint— 
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Spidered these contents in P. rectinatd as those 
01 tannin, but the present authors observed 
(on microscopical examination) that the con- 
tents of P- sylvestris were motile. With a view 
to ascertain if these yellowish brown contents 
were living organisms, some of the aerial roots 
collected from different plants of P. sylvestris 
were inoculated on meat-infusion agar, Czapek 
agar, Congo-red media of Kellerman^ and of 
Leonard^ after that they had been treated by 
a mercuric chloride solution as recommended 
by Harrison and Barlow.^ The plates on incu- 
bation revealed the growth of some colonies : 
yellow colonies were observed pn meat-infu- 
sion agar; on Kellerman’s medium the colo- 
nies (whitish) were practically not absorbing 
the dye; on Leonard’s they were ^ clearly 
coloured but were not typically looking like 
those of A. radiobacter; the Czapek agar gave 
rise to slimy white colonies like those of 
Klebsiella pn^umonioe. 

The apparently different organisms isolated 
on these media were eventually proved to be 
one and the same species; the pigment appear- 
ing on meat-infusion agar was lost on Czapek 
for mucilage and vice versa. The micro- 
organism on routine cultural examination con- 
sistently revealed the following character- 
istics I " ' • 

Morphology : 'Rods, 0*54 to 0*75 by 1-13 to 
1-41 microns, actively motile, peritrichically 
flagellated, non-capsulated, non-spore bearing 
and found in groups. Gram negative. Infusion 
agar slant : Abundant, slightly slimy, trans- 
lucently greenish-yellow. Agar colonies : 
Minute, moist, raised, circular, greenish-yellow. 
Czapek agar : Abundant, slimy, white; no sign 
of yellow pigment. Infusion broth: Heavy, 
general turbidity, thin pellicle, mucoid deposit. 
Peptone water : Moderate, otherwise same as 
in the broth. Potato: Abundant, lemon-yellow 
to light red pigment. Gelatine colonies : 
Slimy, not well-pigmented; gelatine not lique- 
fied. Nitrates : Reduced to nitrites. Indol : 
Not formed. Hydrogen sulphide : Not pro- 
duced. Sugar media : No observable reaction; 
abundant growth in presence of mannite, glu- 
cose, lactose, • dextrine and maltose, but not 
saccharose. Starch: Feebly hydrolysed. Milk: 
Strongly alkaline. Pigment: Slightly soluble 
in water,- soluble in 95 per cent, alcohol, in- 
soluble in chloroform, ether and carbon disul- 
phide. Carbohydrates agar : Whitish colonies, 
very slimy instead of pigmented. Presumably 
mucilage prevents chromogenesis by cutting 
off the oxygen supply. Carbohydrate-free 
agar : Solidified peptone water proved to be a 
poor medium; meat-infusion agar (with sugars 
eliminated by E. coli growth) was the best 
for chromogenesis. Adaptation Power : Eight 
months’ adaptation on infusion agar made it 
lose to a great extent its slime production on 
Czapek; , the property was regained in serum- 
milk. Optimum temperature : 28° C. Nitrogen 

fixation: Slight power. . 

All the observations lead to the conclusion 
that this is a new species; but because of its 
occurrence in the endophytic state arid of its 
resemblance to A. radiobacter (despite very 
many well marked diflferences) the authors are 
inclined to label this new species as a variant 
of Alcaligene^ radiobacter. 


Summary 

Presumably a new micro-organism, but 
labelled for convenience as a variant of Alcali- 
genes radiobacter, isolated from the aerial 
roots of Phcenix sylvestris is described at 
length. 

Microbiology Dept., 

St. Xavier’s College, J. V. Bhat. 

Bombay, F. Fernandes. 

July 1945. 
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A PRELIMINARY NOTE ON THE 
ANTIBACTERIAL SUBSTANCE FROM 
ASPERGILLUS FLAWS 

White (1940) first observed that Aspergillus 
fiavus when grown on certain liquid medium 
yielded a filtrate that showed anti-bacterial 
activity against gram-positive and gram-nega- 
tive bacteria. Glister (1941) obtained anti- 
bacterial concentrate • from Aspergillus fiavus 
but did not isolate it in a crystalline form. 
Bush and Goth cultivated Aspergillus fiavus on 
the surface of the liquid medium and obtained 
an anti-bacterial substance. This substance 
which is soluble in ether and water was called 
Flavicin. It was extracted by the authors with 
isopropyl ether in an atmosphere of carbon 
dioxide. The crude product, toxic to mice, 
was found to be innocuous a.?ter purification. 
Waksman and Bougie (1943) used six strains 
of Aspergillus fiavus and five of Aspergillus 
fiavus orizee, the latter yielding- little or no 
anti-biotic substance. According to them two 
factors were responsible for the anti-biotic 
activity, namely, aspergillic acid, which is 
active both against gram- positive and gram- 
negative bacteria and flavicin mostly active 
against gram-positive bacteria and, therefore, 
very similar to penicillin. The strain of Asper- 
gillus fiavus under submerged condition of 
growth, produced enough flavicin to be com- 
pared favourably with penicillin produced by 
the best strain of Penicilium notatum grown 
under similar conditions. McKee and Mac- 
Phillany (1943) found from A. fuUvus antibacte- 
rfel substance unlike aspergillic acid and close- 
ly resembling penicillin in its biological and 
chemical nature. MenzeX et al (1943) gave 
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detailed comments on anti-biotic substance 
elaborated by a strain of Aspergillus fLavus and 
an unclassified mould. The authors fully ex- 
plained the chemical nature of pure aspergillic 
acid in crystalline form which was tested 
against and staphylococci and other organisms 
in high dilutions. Jones et al. (1943) also 
found similar substance using the same strain 
of the fungus, but one of the variants showing 
Chlamydospores gave more potent antibacte- 
rial substance than others. 

Materials and Methods 
A strain of Aspergillus flavus which was 
found to contaminate a fiask of tomato juice 
and giving a zone of inhibition (25 mm.) 
against Staphylococcus aureus by cup-and-plate 
method was selected for the work. This fun- 
gus when grown on Difco Peptone-agar at 
pH 7*6 gave an inhibition zone of about 
15 mm. (when the* growth is 2 mm. in two 
days). The fungus when grown on Saubo- 
raud’s medium (glucose-agar) showed yellow 
spores at first, which gradually became green, 
changed to deep green and later dirty 
brown in colour. The strain was maintained 
in Sauboraud’s medium, but before inoculation 
it was cultivated in test-tubes containing bran 
sterilized by autoclaving. Yellow green spores 


developed in these tubes in three days wh^n 
they were easily dispersible, and inoculated on 
the surface of the liquid medium. Cultivation 
of spores direct from Sauboraud’s medium 
gave similar results. 

Strains of A. flavus isolated from different 
sources, namely, bread, wheat, flour, fruits, 
etc., were found to give antibacterial substan- 
ces in approximately same quantities when 
grown under similar conditions. All the cul- 
tures were maintained at the room tempera- 
ture varying from 25° C. to 35° C. at Calcutta 
and no degenerative changes were noticed. 
A strain of A. flavus orizoe which was used for 
the routine production of Taka-diastase was 
tried for its antibacterial activity with respect 
to the development of antibacterial substance 
in different media described elsewhere. This 
did not produce any antibacterial substance 
whatsoever. Some of the strains when used to 
produce diastase were found to be as rich in 
diastase as any of the preserved strains of 
Aspergillus flavus or y zee. 

Various laboratory media were tried to find 
one that would give a maximum titre of anti- 
biotic substance against Staphylococcus aiireus. 
As a rule liquid media were used, but semi- 
solid medium containing * 5 per cent, agar gave 


Serial 

No. 

Medium 

pH 

1 

Doglas broth 

7*6 

2 

Semi-solid agar 

7-6 

3 

Bacto-peptone 2% 

6-7 

Za 

Bacto-peptone 2% « 

7-4 

4 

Bacto-peptone 2%&2% cane sugar.. 

6-7 

4a 

Bacto-peptone 2% & 2% cane sugar 

7*4 

5 

Bacto-peptone 2% & sod. acetate 1% 

6*7 

5a 

Bacto-peptone 2% & sod. acetate 1% 

7*4 

6 

Bacto-peptone 2% & 2% cane sugar & 
sod. acetate 1% 

6*7 

6a 

Bacto-peptone 2% & 2% cane sugar & 
sod. acetate 1% . . . . 

7-4 

7 

Casein peptone 2% 

6«7 

7a 

Casein peptone 2% 

7-4 

8 

Casein peptone 2% & cane sugar 2% 

6-7 

8a 

Casein peptone 2% & cane sugar 2% 

7*4 

9 

Casein peptone 2% & sodium acetate 
1% 

6-7 

9a 

1 Casein peptone 2% & sodium acetate 

I 1%. 

7-4 

10 1 

Casein peptone 2% & cane sugar 2% 

& sod. acetate 1% 

6-7 

10a 

Casein peptone 2% & cane sugar 2% 

& sod» acetate 1% 

7-4 



• 


Table I 


Growth and sporulation 


Maximum dilution 
of the filtrate in 
which antibacter- 
ial activity (a.a.j 
is marked against 
Stap/ty/o aureus. 


Thin mat. Few spores 7th day. 
Thick white mat. Spores Nil. 

Soft moist mat. Spores Nil. 

Soft moist mat. Spores Nil. 

Thin mat with green & then brown 
spores. Spores 3rd day. 

Thin mat with green & then brown 
spores. Spores 3rd day. 

Thin moist mat. Spores Nil. 

Thin moist mat. Spores Nil. 


1/40 dil. 

1/80 dil. 

1/10 dil. 

1/40 dil. 

No a.a. in 1/10 dil. 
1/10 dil. 

No a.a. in l/lO dil. 
No a.a. in l/U) dil. 


Thin moist mat. Spores 3rd day. 


No a.a. in 1/10 dil. 


Thin moist mat. Spores 3rd day. 
Moist mat. Spores Nil. 

Moist mat. Spores Nil. 

Thick mat with moist areas on surface. 
Spores Nil. 

Thick mat with moist areas on surface. 
Spores Nil. 


1/10 dil. 
1/10 dil. 
1/40 dil. 
J/IO dil. 

1/50 dil. 


Thick mat. Spores Nil. 


1/50 dil. 


Thick mat. Spores Nil. 

Thick crumpled mat with dew drops 
like moist areas on the surface. 
Spores Nil. 

Thick crumpled mat with dew drops 
like moist areas on the surface. 
Spores Nil. 


1/10 diU 
1/10 dil. 

1/80 dil. 
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very satisfactory results. Various modifications 
'and combinations of Czapeck-dox synthetic 
media with and without cane-sugar and also in 
combination with steep water, yeast extract and 
peptone were tried without any encouraging 
result. At this stage it was found that nutrient 
agar which was prepared from trypsin-digest- 
ed meat gave a good growth of the fungus 
at pH 7*6 without spore formation and showed 
inhibition against StaphyiococciLS aureus. So 
trypsin-digested broth was selected for fur- 
ther study of the fungus. The initial pH of 
the medium at which antibacterial activity 
was marked was between 7*4 to 7-6. Trials 
were conducted with casein-peptone (trypsin- 
digested), bacto-peptone with and without 
sucrose at pH 6*7 and 7*4. Sodium acetate 
was supplemented in similar series. The 
results of all these experiments are shown in 
Table I. From third day after the inoculation 
the antibacterial activity was observed and the 
maximum development of antibacterial sub- 
stance was noticed between ninth and thir- 
teenth day depending on the growth of the 
fungus mat. 

The following characteristics may be pointed 
out regarding the development of the anti- 
bacterial substance : — 

(1) Development of the antibacterial sub- 

stance depends on the particular strain 
of the fungus. 

(2) Formation of good mat is essential but 

without sporulation. 

(3) Sporulation is harmful for the develop- 

ment of antibacterial substance. 

(4) .pH 7*4 gives a better result for deve- 

lopment of antibacterial substance 
than a pH 6*7 or 6. 

(5) In all cases antibacterial substance was 

found to develop between nine and 
thirteen days after inoculation of 
fungus depending on the quality of 
mat-formation. 

(6) The final pH of the medium was found 

to be between 8*4 and 9 when the 
maximum antibacterial activity deve- 
loped. 

Concentration 

An attempt was made to concentrate the 
filtrate containing the antibacterial substance 
and the following process was adopted. 

The fungus-free filtrate which was slightly 
alkaline in reaction was treated with acetic 
acid till the pH was 3*5. This was then ad- 
sorbed by activated charcoal (about 2 per 
cent. W/V). ^(A second adsorption is neces- 

sary if the filtrate is not clear.) Charcoal 
was filtered after 3 hours when clear filtrate 
was recovered. The charcoal was dried on the 
filter-paper. The dry charcoal was then eluted 
with ether or chloroform and refluxed for 
4-6 hours. 

The elution was found to be incomplete 
with ether and, therefore, in later experi- 
ments it was eluted with chloroform. After 
the elution charcoal was filtered off and the 
clear dark orange coloured chloroform extract 
was evaporated to dryness. 

The residue was treated with 2 per cent, 
sodium bicarbonate and tested for antibacte- 
^ulpstgnge, It was found that the total 


antibacterial unitage in the whole fluid could 
be approximately recovered. Further work on 
the isolation of the active principle is under 
progress. 

The advantages of antibiotic substance from 
Aspergillus flavus in the tropics over penicil- 
lin obtained from P. notatum are manifold, 
important of which are : — 

(1) The fungus is easily isolated from every- 
day contamination in the tropics. 

(2) It requires no special method for the 
preservation of spores but in the case of Peni- 
cillium notatum a special method has to be 
followed to maintain spores to have maximum 
yield of penicillin. 

(3) The cultures may be cultivated at the 
room temperature of the tropics varying from 
25° -35° C. in a place like Calcutta and no spe- 
cial arrangement is necessary in an air-condi- 
tioned chamber for the regulation of tempera- 
ture during incubation for the optimum yield 
of penicillin. 

The Research Laboratory, 

Bengal Immunity & Co., Ltd., 

Calcutta, N. C. Dey. 

June 21, 1945. 
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STUDIES IN THE SULPHUR 
FORMATION AT KONA, MASULI- 
PATAM—PART II 

The isolation and general characteristics of 
Vibro desulphuricanSy Konae has previously^- 
been demonstrated to be responsible for sul- 
phate reduction in the sulphur areas at Kona. 
It was of interest to elucidate in greater detail 
the physical and physiological requirements of 
the organism for its growth and functioning. 

1. Temperature . — The organism was inocu- 
lated in the stock medium and incubated under 
anaerobic conditions at various temperatures 
for 72 hours. The results are shown in 
Table I. 

Table I 


Temperature of 
incubation 

25 

30 

37 

46 

Blackening after 

5 

3 

No 

No 

.. ..days 


! 

B1 ackening 

Blackening 


2. Thermostability . — :The culture, inoculated 
in the stock medium was subjected to different 
temperatures for measured periods; It was 
then immediately cooled xmder running tap 
water (temp. 25° C.) and thereafter incubated 
at 30° C. for 72 hours, and examined after thig 
period, Table II fives the results, '♦ 
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Table II 


Temperature '"C. 

55 

60 

60 

70 

75 j 

80 

80 

Time of treatment 
in minutes 

10 

5 

10 

1 

5 

0*5 

1 

Reduction after 72 
hours 

+ 

+ 

nil 

+ 

nil 

+ 

nil 


3. Hydrogen-ion concentration . — ^The organ- 
ism is highly sensitive to changes of pH below 
7-0. The capacity to grow and the function to 
reduce sulphates, were found to be abolished 
when the pH of the medium Vv^as slightly 
below 7*0 while the maximum pH tolerated 
was 8*5; the optimum pH was found to lie 
between 7-2 to 7*4. 

4. Oxygen requirements . — The organism is a 
strict anaerobe and under aerobic conditions 
it has little effect on the sulphates. The culture 
tubes after inoculation are best maintained in 
a desiccator containing freshly prepared alka- 
line pyrogallol and evacuated by a filter pump. 

5. Salinity . — The organism was inoculated 
ill a basal medium (composition : sodium lac- 
tate 0-2 per cent., sodium sulphate 2*0 per 
cent., dipotassium hydrogen phosphate 0*2 
per cent., ferrous ammonium sulphate 0*1 per 
cent, and ammonium sulphate 0*2 per cent.), 
containing increasing concentrations of sodium 
chloride. The cultures were incubated at 
30® C. Results are shown in Table III. 

It will be observed that optimum salinity 
for the organism is 6 per cent, and while the 
reduction can be effected in the absence of 
sodium chloride, the presence of as high a 
concentration as 13 per cent, does not affect 
the activity of the organisms. 

6. Sources of Nitrogen . — A basal medium 
(composition : sodium chloride 6 per cent., 
sodium sulphate 4 per cent., sodium lactate 
0-2 per cent., dipotassium hydrogen phosphate 
0-2 per cent, and ferric chloride 0*1 per cent.) 
containing equivalent quantities of different 
forms of nitrogen (22 mgm. of nitrogen per 
100 ml. medium) was inoculated with the 
culture and incubated at 30° C. The results are 
shown in Table IV. 

It will be observed that organic sources of 
nitrogen as urea, casein hydrolysate and pep- 
tone are more rapidly metabolised than the in- 
organic forms. Nitrates and nitrites appear to 
be toxic to ‘the organism. 


7. Sources of carbon . — A basal medium 
(composition ; ammonium sulphate 0*1 pet* 
cent., manganese sulphate 0*2 per cent., cal- 
cium sulphate 1*5 per cent., magnesium sul 
phate 0-2 per cent., sodium chloride 4-0 per 
cent., potassium dihydrogen phosphate 0*1 
per cent, dipotassium hydrogen phosphate 0*2 
per cent., and ferrous ammonium sulphate 0*1 
per cent.) was inoculated with the culturi^ 
with different salts of organic acids as sources 
of carbon. The results are shown below. 


Table V 


Source of 
carbon 

Sodium 

formate 

Sodium 

succinate 

Sodium 

oxalate 

Sodium 

lactate 

Sodium 

acetate 

Sodium 

citrate 

Blackening 
in days • 

nil 

nil 

nil 

3 

nil 

nil 


Thus it was found that so far no other salt 
except sodium lactate was found to be utilised 
by the organism. 

8. Concentration of sulphates . — ^A basal me- 
dium (composition : sodium chloride 6 per 
cent., dipotassium hydrogen phosphate 0*2 per 
cent., sodium lactate 0*2 per cent., ammonium 
chloride 0*2 per cent., ferric chloride 0*1 per 
cent., containing increasing concentrations of 
sodium sulphate was inoculated with the 
organisms, and inoculated as usual. The 
results are shown in Table VI. 


Table VI 


Concentra- 
tion of sul- 

0-0 

0-1 

0-2 

0-5 

1-0 

2-0 

4-0 

6-0 

8-0 

phates 
Blackening 
in days 

nil 

nil 

2 

2 

3 

3 

4 

6 

nil 


The concentrations of sulphate effective in 
blackening ranges between 0*2 and 2*0 per 
cent. 

9. Role of fixatives . — It was found that sul- 
phuretted hydrogen formed during the reaction, 
if allowed to accumulate, proved toxic to the 
micro-organism. It was observed th,at the 
culture maintained its activity over a longer 
period (upto two months) if adequate aniounts 
of iron salts were incorporated in the medium. 

Thus it is concluded that the organism has 


Table III 


Concentration of sodium chlo- 
ride in the medium per cent. 

0 

0*5 

1-0 

2-0 

3-0 

4-0 

5-0 

6-0 

7*0 

8-0 

9-0 

13-0 

Blackening in days 

7 

6 

5 

4 

i 

4 

4 

3 

2 

4 

6 

6 

6 


Table IV 


Form of Nitrogen 

No 

nitrogen 

(NH4)2 

SO 4 

NaNOa 

NaNOs 

Urea 

Casein 

hydrolysate 

Peptone 

Blackening ...... in days 

No 

blackening 

4 

nil 

nil 

2 • 

3 

3 
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an optimum temperature of 30° C. and a ther- 
m'al death-point at about 60° C. It requires a 
hydrogen-ion concentration of 7 -2-7 -4 and is a 
strict anaerobe. The optimum salinity at 
which the organism is most active is 6 per 
cent.; organic sources of nitrogen are prefer- 
red; of the sources of carbon studied, only 
sodium lactate was effective. The organism 
reduces sulphates in concentrations upto 6 per 
cent. The viability of the culture, is en- 
hanced by fixing the sulphuretted hydrogen 
released during the reaction with the aid of 
iron salts. 

Our grateful thanks are due to the Madras 
Government for the generous support of a 
scheme of which these studies form a part. 
Thanks are also due to Sir J. C. Ghosh for his 
kind interest in the course of the work. 

K. K. lYA. 

M. Sreenivasaya. 

Section of Fermentation Technology, 

Indian Institute of SciencO, 

Bangalore, 

Septe^nber 1, 1945. 


CHEMICAL EQUILIBRIUM IN STYRENE 
FORMATION FROM ETHYL-BENZENE 
AT LOW PRESSURES 

The chemical equilibrium in the dehydrogena- 
tion of ethyl-benzene to styrene has been suc- 
cessfully studied in a specially* devised appa- 
ratus at the low pressures of 10 to 40 mm. of 
mercufy and in the temperature range of 360- 
500° C. A catalyst, composed of the oxides of 
chromium and aluminium promoted by metal- 
lic copper, was used. This catalyst, prepared 
by a special method has been found to possess 
remarkable activity. Even at atmospheric 
presssure and upto the temperature limit of 
580" C. it gave practically equilibrium yields 
of styrene from ethyl-benzene. 

Using the equation K;, — where a - is the 

degree of dissociation of ethyl-benzene and p 
the total pressure in atmosphere, the equil- 
ibrium constant of the reaction has been cal- 
culated. 

CeHsCHrCHa (g) iz; CeHnCH-CH, (g)+H2 

From the value of the free energy of 
the reaction has been evaluated, using the re- 
lation : 

A F X “ ~ RT Z 71 ICp . 

The following table gives the values of kp 
and for five difCerent temperatures: — 


No. 

Temp. ''C. 

Temp. °K. E’p 

/'vFx (cals.) 

1 

360 

633 0-00047 

9636 

2 

895 

668 0-00160 

8545 

3 

430 

703 0-00405 

7414 

4 

460 

733 0-01200 

6442 

5 

495 

768 0-03100 

6299 




Using graphical method, the mean value of 
the heat of reaction' (temperature range 360- 
500° C.) has been found : 

AHr=29,840 cals. 

The free energy as a linear function of tem- 
perature is expressed by the equation : 

AFt=27,379-'32*65 T. 

Th temperature of neutral equilibrium is : 

To = 565°C. 

Employing the specific heat equation, 
Ac,,-8-52 - 0-01405 T + 0-000, 00566 T^ 

evaluated from the values of the specific heats 
for ethyl-benzene and styrene given by Daniel 
R. Stull, 1 the following standard free energy 
equation for the reaction has been obtained : 

AFx= 27,097~8*52 T InTH-O- 007025 T^ 

-0-000,00094 T^4-23-38T 

The values of the heat of reaction, free 
energy and entropy change at standard state 
are : 

AH298~29, 062 cals.; AF208=20,229 cals.; 

AS298=29-64 E.U. 

J. C. Ghosh. 

S. Ram Das Gxjha. 

A. N. Roy., 

Dept, of General Chemistry, 

Indian Institute of Science, 

Bangalore, 

September 25, 1945. 

1. Daniel R. Stull, /nd, Eng. Chem.^ 1943, 35, 1303. 

ROLE OF WATER-SOLUBLE PHOS- 
PHORIC ACID AS AN ASPECT 
OF SEWAGE IRRIGATION 

Sewage is a fairly rich source of phosphoric 
acid and nearly one-third of it is in water- 
soluble form. During sewage irrigation the 
crop gets readily available phosphoric acid 
throughout its growth period. This may play 
a significant role in crop-nutrition as was 
shown by the senior author- in the case of 
Ragi (Eleusine coracana). The . phosphoric acid 
of sewage was shown to be as much respons- 
ible for the higher crop yields of Ragi as the 
nitrogen of sewage and it was also observed 
that the phosphorous content of Ragi definitely 
increased due to sewage irrigation. Similar 
experiments with wheat are now reported. 

Using the local black cotton soil, pot experi- 
ments with wheat were laid out to study the 
effect of irrigating the crop with (1) water 
containing 2 p.p.m. of water-soluble P,>Pj; from 
superphosphate, (2) water containing 2*5 p.p.m. 
of soluble nitrogen as ammonium sulphate, 
and (3) water containing a combination of the 
above. The last is supposed to represent 
sewage irrigation. (4) A control of ordinary 
•irrigation was also run. Each treatment was 
replicated four times. The amount of 
and N corresponding to 250 lbs. and 300 lbs. 
respectively per acre were given in 30 irriga- 
tions of 4 gallons each per pot. The yields 
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of grain and straw along with their . N and 
PyOs contents are given below: — 


Control 

N. irri gation 

P. irrigation 

N. P. Irriga- 
tion 

Standard 

error 

Critical dif- 
ference P = 

0*01 

1 

Yield in gm. per pot 
Grain ■ 11^2 I 19-5 

]7*7 

19*7 

1*81 

2*75 

Straw 8*5 

15-7 

14*0 

19*2 

2-72 

6*08 

N Per cent. 

Grain 2*24 

1 3-27 

2*95 

3*36 

0*18 

0-27 

Straw 0*33 

1 1*17 

0*63 

1*36 

0-21 

0*31 

PoO^ Percent. 
Grain 0*76 

1 0*71 

1*10 

1-12 

0*11 

0*17 

Straw 0*07 

1 0*07 

0*33 

0*61 

0*11 

0-17 

1 


There are significant increases in yields of 
grains as 'well as straw either with P- or with 
N-irrigation. This shows that the soil under 
experiment responds to -application of both N 
and P. The response to P application may be 
due to the low available phosphate status of 
the soil which was found to be 20-25 p.p.m. 
as per Truog’s method. As may be expected, 
due to N-irrigation, there is significant in- 
crease in the nitrogen contents of both grains 
and straw but not in their phosphorus 
contents. But due to P-irrigation the phos- 
phorus as well as the nitrogen contents of 
grain and straw show a significant increase. 
This is contrary to the observation of the. 
senior author ^ and also of Mukherji and Agar- 
wal,5 Joret and Malterre*^ and Anne.i They 
found that application of the phosphoric, fertil- 
isers in bulk at the beginning of cropping to 
a P-deficient soil, decreased the nitrogen con- 
tent of both grain and straw. Thus the effect 
of application of water-soluble phosphoric acid 
in irrigation water is distinctly different from 
fhaf of its application in bulk at the beginning 
of cropping. As a result of P-irrigation not 
only more phosphorus but also more nitrogen 
was made available which resulted in higher' 
crop yields and higher nitrogen and phosphorus 
contents of both grain and straw. This aspect 
is being further studied. 

. K. G. JosHi. 

S. D. PATWARDHAN. 

P. S. Thakur. 

Department of Agriculture, 

Central Provinces & Berar, 

Nagpur, 

August 3, 1945. 


1. Anne, P., Ame, Che. Abstract, 1938 , 32 , 8660. 2. 
Joshi, K. G., Curr. Scz., 1942, 11, 465. 3. Joshi, K. G., 
■Fh.D. Thesis, \Nagptir University, 1943. 4. Joret, G., 

and Maherre, H., Ame. Che. Abstract, 1028,32, S6 63. 
5. Mukherji, B. K., and Agarwal, R.R., Tree. Indian Sci. 
Cong., 104:3, Part II, Abstract, 98. 


OCCURRENCE OF GOSSYPOL 

■f-; 

Though gossypol was first discovered in the 
cotton seed, it was considered by Carruth^ to 
be present in all parts of the cotton plant 
excepting the woody tissues. This conclusion 
was based only on the fact that the glands of 
all these parts gave with concentrated sulphu- 
ric acid a characteristic blood-red colour and 
with alkali a blue colour on exposure to air. 
But, these colour reactions obtained by Car- 
ruth with the several parts of the cotton plant 
appear to be due to the presence of small 
amounts of anthocyanins, since even acetic acid 
gives a permanent red colour. Carruthi also 
reported the extraction of a crude material 
containing gossypol from the ether extract of 
the stem-bark but it was not confirmed. Later, 
Harrison and Hahn- showed that the root-bark 
of the upland short cotton is a rich source of 
gossypol containing upto a maximum of 0*88 
per cent. They also showed that stalk, bark- 
free root, leaves, squares, and immature bolls 
contained little or no gossypol. These facts 
are now confirmed by examining samples of ^ a 
number of species of cotton plant available in 
South India. 

The method of extracting gossypol employed 
here is that of Murty, Murty and Seshadri-"' 
'which involves the cold percolation of the dry 
root-bark with chloroform and precipitating 
the compound in the form of its dianil with 
aniline. The recovery of gossypol from the 
dianil has been effected by means of acetic 
anhydride. This method of extraction gives 
the best yields in all the cases examined. The 
following table gives the data relating to the 
different sources. 


Material 

Method of . 
extraction 

% Yield of 
gossypol 

1. Seed of Gossyphim 
hirsiitiim (Cambodia) 

Method of 
Murty, Murty 
and Seshadri 

0-7 

2. Root-bark of upland 
cotton according to 
Harrison and Hahn 

Ether extrac- 
tion 

0*88 

3. Root- bark of G. arbd~ 

Murty, Murty 


reiim 

4. Root-bark of G. hir- 

and' Seshadri 

1*29 

-r tiuim 

5. Root-bark of G. indi- 

1 

2*6 

ettm 

6. Stem-bark of G. Hr- 

> ? 

3 

sutimi and G. indicnm 

9 9 

Nil 


As can be noticed the yields of gossypol 
from the root-bark are much higher than 
those reported by Harrison and Hahn. -This 
may partly be due to the improved method 
of extraction adopted in the present examina- 
tion. Besides being an excellent source it 
should be noted that the root-bark is- free from 
oil unlike the seed and this makes the extrac- 
tion very convenient and simple. 

The sample of gossypol -obtained from the 
root-bark has been carefully^ compared with 
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that obtained from the seeds by the prepara- 
tion of derivatives and shown to be identical. 

The stem-bark which has been carefully 
freed from any root-bark, on the other hand, 
yields no significant amount of gossypol. No 
crystalline matter could be obtained under the 
conditions employed for the preparation of 
anil. 

Gossypol seems to be specially peculiar to 
the cotton plant (gossypiiim group) since the 
seeds and root-barks of other related plants 
resembling cotton do not contain gossypol. 

Our thanks are due to Prof. T. R. Seshadri 
for his interest in this work. 

K. ViSWESWARA RAO. 

R. Vasudeva Sarma. 

Chemistry Department, 

Andhra University, 

September 5, 1945. 


1. Carruth, J.A.C.S., 1918, 40 , 647. 2. Harrison and 

Hahn, C/im. Ads., 1941, 2278. 3. Murty, Murty and 
Seshadri, Proc. Ind. Acad. Set., 1942, A, 54. 


ON THE VIABILITY OF PADDY SEEDS 
ORYZA SATIVA 

Studies on the longevity of seeds have engaged 
the attention of the various research workers. 
Takagi'^ in mulberry seeds, Kincaid-^ in tobacco 
seeds, Griffiths*^ in lettuce seeds, Akamine^ in 
number of garden and crop plant seeds in- 
cluding rice stored for six years, Kondo'» in 
hulled rice stored for four years and Christi- 
dis- in cotton seeds, have found that by reduc- 
ing the moisture of the seeds and storing the 
same under air-tight conditions, viability of 
the materials is maintained for a longer period. 
Rodrigo<» stored air-dried farm crop seeds in- 
cluding rice in air-tight containers. The study 
was extended for 95-8 months during which 
period seeds from all the paddy varieties that 
were stored lost their complete viability in 
84 • 5 months. 

Paddy seeds stored under ordinary condi- 
tions at Sabour were found to lose complete 
viability in about nine months. To ascertain 
the period for which paddy seeds could be. 
made to remain viable, seeds from one pure 
strain, 36 B.K., were stored after one month 
from the date of harvest, in various kinds of 
containers mentioned below. After a lapse of 
27 months from the date of storage, samples 
from the various containers were taken up to 
determine the viability of the seeds and the 
results obtained are given below. 

The percentage of germination was nil when 
the method of storage was (1) air-tight tin 
containers, (2) earthen pots with mouth closed 
with mud, (3) earthen pots with mud plaster- 
ed all round, (4) earthen pots with coal-tar 
plastered all round, (5) glass-stoppered bottles, 
(6) glass-stoppered bottles with tin-mercury 
amalgam, (7) desiccator without any desiccat- 
ing agent (not vacuum), (8) desiccator with- 
out any desiccating agent (in vacuum) ; a 
hundred per cent, germination was, however, 
obtained when the method of storage was 
(9) desicator with calcium chloride, (10) desic- 
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cator with calcium chloride (in vccuum), and 
(11) desiccator with sulphuric acid. 

Moisture percentage of the seeds from con- 
tainers->»‘^<>-3i was found to be 3.6 per cent, as 
against the 10-12 per cent, of moisture charac- 
terising the other seeds. The reduction in 
moisture content may be responsible for main- 
taining the full viability of the seeds. 

Seed moisture from one pure strain, 36 B.K., 
of paddy was, therefore, reduced by drying 
them in the hot sun in the month of May to 
4-5 per cent, and 3*6 per cent, and such dried 
samples were stored in sealed tin containers 
without any dehydrating agent in several sets. 
After the expiry of each year, of storage, sam- 
ples from these containers were taken out to 
determine their germination percentage. After 
seven years of storage samples are still con- 
tinue to show about 80 per cent, of germina- 
tion. The maximum period, for which they 
maintain their viability, is still under obser- 
vation. 

A research worker who is testing a large 
number of varieties and strains under limited 
means, may thus store a part of his materials 
with complete safety for some years against 
loss of viability for examination later on. 
Moreover seeds of selected varieties and 
strains, which have been given out for propa- 
ganda and demonstration, may be preserved 
and the labour of maintaining them every 
year may thus be easily saved. 

Grateful acknowledgment is due to late 
Mr. M. Alam, Rice Specialist, and to Dr. R. H. 
Richharia, Economic Botanist, Bihar, for giv- 
ing facility for this work. 

Assistant Botanist (Rice), 

Bihar Agricultural College, 

Sabour (Bhagalpur), A. B. Saran. 

June 28, 1945. 


1. Akamine, Ernest K., “ The effect of temperature 
and humidity on viability of stored seeds in Hawaii.” 
Bicll. Hawaii. Agric. Exp, Sta., 1943, 90 , 1-23. 2. 
Christidis, B. G., “ The viability of cotton seeds as 
affected by its moisture contents Empire Jour, Exp. 
Agnc. 1940, 8 , 30 , 148-158. 3. Griffiths, A. E., “The, .vi- 
ability of lettuce seeds, ” Mem. NewVork, Cornell Univ. 
Agric., Exp. Sta., 1941,145 f 1-39. 4. Kincaid, Randall 
R., “ Effect of storage conditions on the viability of 
tobacco seed” Jonr. Agric. Res., 1943, 67, 10 , 07-10. 

6. Kondo, Mantaro and Tamotsu Okamura, “ Ger- 

mination power, analysis and Vitamin B of hulled rice 
stored during 4 years, either air-tight or in carbon 
dioxide,” Ber. Ohaza hist. Landw. Forsch. 1930, 4, 3, 
343-98. 6. Rodrigo, Pedro A., “ Longevity of some 

Philippine Jour. Agric., \9%5, 6, 3 , 343-57. 

7. Takagi, Ichizo, “On the storage of mulberry seed.^ 

Res. Bull. Tokyo Imp. Ser. Coll. 1939, 2, 1-22. 


SEED TRANSMISSION OF MELON 
MOSAIC VIRUS 

In connection with the analytical work on 
viruses nursery of cucurbitaceous plants, 
e.g., cucumber {Cucumis sativus L.), *torP 
(Luff a cegyptiaca Mill.), red gourd (Cucurbita 
maxima Duschesne), bottle gourd (Lagenaria 
vulgaris Ser.), bitter .gourd (Momordica cha-* 
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rantia L.), melon (Citrullus vulgaris Schrod) 
and ‘sarda’ of Kabul (Cucumis melo L.) waS 
raised in sterilized soil in the insect- 
proof glass house. In the first instance only- 
twelve plants of each type were raised. 
All the plants thus raised -appeared to 
be perfectly healthy excepting one plant of 
Cucumis melo which showed symptoms of 
virus infection. At the time 'the nursery was 
raised, there was no infected plant in the 
insect-proof cabin but as a precaution the 
plants were regularly sprayed with soap and 
nicotine sulphate twice a week. The occur- 
rence of this case of infection was noteworthy 
as the disease was suspected to be transmitted 
through seed. The seeds of Cucumis melo were 
sown during January-February 1945. The ger- 
mination was much delayed due to prevailing 
low temperature and the growth of the plants 
was slow. The first symptoms of infection 
were observed within a week after the appear- 
ance of the first true leaf. The infected leaf 
first became pale in colour and then gradually 
developed circular inter veinal mottle accom- 
panied by puckering of the leaf-surface. 
Within the next few days puckering develop- 
ed to such an extent that the whole leaf ap- 
peared to be distorted and the leaf-apex was 
raised upwards. By this time the plant had 
put out two more leaves which also showed 
slight puckering and inter veinal mottle (Fig. 1). 



Fig. 1 


Seed of Cucumis melo as well as that of 
other cucurbits except Lagenaria vulgaris Ser. 
had been purchased from the local market in 
one lot. The nursery of all the cucurbits was 
raised in several lots at different times but 
no case of seed transmission except in Cucu- 
mis melo was observed. Large number of 
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plants of Cucumis melo were raised by plant- 
ing fifty seeds at a time from the same lot 
but only 56 per cent, of the plants indicated 
seed transmission of the virus. 

The disease was succesfully transmitted by 
mechanical means to some cucurbitaceous 
plants, e.g.j Cucumis sativus, Momordica cha- 
rantia and to some solanaceous plants, e.g., 
Datura stramonium L. and Nicotmna tghacuin 
Ik Var. German sam.son. The period required 
to bring about infection in different hosts 
varied from 4-7 days. The disease could also 
be transmitted to cowpea (Vigna sinensis 
Endl.). 

The reactions on differential hosts indicate 
that the causal virus is a strain of Cucumis 
Virus^ (Doolittle) and that the virus is seed 
transmitted. The results are similar to those 
of Kendrick (1934) who described a mosaic 
disease of musk melons (Cucumis melo L.) 
and proved the disease to be seed transmitted. 
McClintock (1916) indicated that cucumber 
m'osaic virus might be seed-borne and Doolittle 
and Gilbert (1919) reported seed transmission 
of the cucumber mosaic virus by the wild 
cucumber. The symptoms of squasli-mosaic- 
virus were described by Middleton (1944) who 
demonstrated the disease to be -seed transmit- 
ted. Mahoney (1935) also observed seed 
transmission of a cucurbit virus and reported 
maximum seed transmission of 33*3 per cent. 

R. S. Vasudeva. 

M. S. Pavgi. 

Section of Mycology and 
Plant Pathology, 

Imperial Agric. Res. Institute, 

New Delhi, 

August 10, 1945. 


1. Doolittle, S. P., and Gilbert. W. W., “ Seed trans- 
mission of Cucurbit mosaic by the wild cucumber,” 
Phytopath., 1919,9, 326-327. 2. Kendrick, James B., 

'‘Cucurbit mosaic transmitted by muskmelon sued,” 
Phytopath., 1934, 24, 820-823. 3. Mahoney, C. II., 
“ Seed transmission of mosaic in inl)rud lines of 
muskmelon (Ciicmnis melo L.) Amer. Soe. I fort. Set. 
Proc., 1935, 32, 477-480. 4. McClintock, J. A., Is 

cucumber mosaic Carried by seed ? Science, 1916, (N.S.) 
44 , 786-787. 5. Middleton, J. T., “Sued transmission 
of squash-mosaic virus,” Phytopath., 1944„ 34 , 405-410. 


mustard-aphid {RHOPALOSIPHUM 
PSEUDOBRASSICAE DAVIS) 

Rhopalosiphum pseudobrassicce Davis is one 
or the most serious pests of mustard. In the 
^ginning of the attack the inflorescence of 
^ -AT ^^stard plant becomes thickly covered 
with the aphids, as a result of which most of 
the flowers are destroyed and those that are 
saved from the attack produce under-develop- 
ed pods which in their turn become dried up 
and produce more or less nothing. Later on, 
the . whole plant becomes covered with the 
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aij*hids of all stages, their moults, their ex- 
creta and the honey- dew; the whole plant is 
thus destroyed and the crop fails completely. 
Besides attacking mustard it also attacks many 
other cruciferous plants, e.g., radish, cabbage, 
etc. It has also been recorded that the aphid 
transmits a number of virus diseases, viz., 
Brassica virus 3 — causing mosaic of Brassicae, 
Matthiola virus 1 — causing mosaic in stocks, 
Phaseolus virus 1 — causing common mosaic in 
leaves, Allium virus 1 — causing yellow dwarf 
in onions. The aphid appears to be of a very 
great economic importance. 

In the beginning of December the Sexuales, 
i.e., the winged males and females appear 
which copulate and the latter lay eggs on their 
host plant, i.e., mustard or other cruciferous 
plants. This is the only •'time during their 
whole life-cycle when males appear and the 
females are oviparous. From the eggs emerge 
nymphs which are all females and no males at 
all. The females so produced are apterous, vivi- 
parous and parthenogenetic, and are known as 
Fvndatrices. The apterous females are not' so 
well developed as the winged females. The 
sense organs, antennae and legs are much reduc- 
ed, and this reduction of the parts is perhaps 
corelated with their increased reproductive 
capacity. The fundatrices in their turn lay 
nymphs which also develop only in apterous, 
parthenogenetic and viviparous females known 
as the Fundatrigenice, . without producing any 
males as in the former case. There are gene- 
rally three generations of fundatrigeniae while 
the fourth generation develops into Migrants 
which are winged, viviparous and partheno- 
genetic females, and here again there is no 
reproduction of males. The migrants seldom 
lay nymphs on the same host, i.e., the host of 
their mother, and even when the nymphs are 
laid on the same host, they seldom develop 
into adults. In fact the migrants always fly 
to some secondary host where 'they lay nymphs 
and perhaps remain there till the end of 
November, and thus the migrants are respons- 
ible for their propagation. The nymphs laid 
by the fundatrices moult four times before 
they become fundatrigenite whose nymphs also 
moult four times to become migrants. In the 
first fortnight of March these moults are 
completed in eight to ten days. The adults 
begin to reproduce, i.e., begin to lay nymphs 
two to three days after the last moult. During 
the second fortnight of February and the first 
fortnight of March botii the fundatrigeniae 
and the migrants are found in the field. 
Sometimes the population of the migrants be- 
comes so high that the whole vegetation and 
the sky round about the mustard fields become 
covered with them. • The migrants which are 
lucky enough so as to reach^ their suitable 
host similarly reproduce on their own account. 
The observations show that the progeny of 
the migrants of whatever age it may be, is 
unable to feed itself on mustard even though 
they may be young and green, therefore it 
may be said that the migrant stage of the 
aphid is not a pest of mustard. 

My grateful thanks are due to N. M. Desh- 
mukh, Esq., Director of Agriculture, Qwalior 


Government, for helpful encouragement and 
to Mr. S. D. Hardikar, my colleague, for going 
through the manuscript. 

A detailed study of the aphid is in- progress 
and will be presented in due course. 

Agricultural Research 
Laboratories, Gwalior, 

Gwalior State, R. Rakshpal. 

May 11, 1945. 


A STUDY ON THE LIFE CYCLE OF 
BRUCHUS ANALIS FEB., THE COMMON 
PULSE BEETLE 

The life-cycle was studied under laboratory 
conditions at a constant temperature of 92° F. 
The data given below have been recorded at 
this temperature. 

Duration of the egg stage . — The average of 
twenty-five cases studied was 5 14 days with 
5 days as the minimum and 6 days as the 
maximum. 

Duration of the larval stage . — It is an inter- 
esting fact that the duration of this stage was 
very much longer when it was fed exclusively 
on Cicer arietinum than when it was fed on 
various species of Phaseolus. The under- 
mentioned observations were recorded. 


Table I 


Grain on which 
larva was fed 

Av erage 
larval period 
in daiys 

Number of 
cases studied 

P/iaseolus mimgo 

HX 

16 

Phaseolus radiattis 

11>^ , 

14 

Phaseolus acontifolhis 

11)4 

5 

Cicer arietinitm 

17)4 

7 


Duration of the pupal period .- — The actual 
pupation took place about 24 hours after the 
formation of tlie lid-like exit for the adult. 
The following data were recorded. 


Table II 


Pupal period in days 

Number of cases studied 

7 

3 

8 

11 

9 

7 

10 

1 


Total 22 


The average pupal period at 92° F. worked 
out to be §^/i-, days. 

The adult stage period was studied in a 
large number of cases. The average for the 
female was 9-5 days and for the male 9 days. 
The beetles were fed on powdered grain. 

The oviposition started on the day following 
emergence. The male and the female that 
emerged on the s^me day wer^ t^ken as a pair 
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Table III 


The Rhythm and Duration in Days of Oviposition of B. analis Fab. 


SI. 

No. 

Date of 

Date of 


The rhythm of E 

gy laying 

on days 



Total 

Last date 

rolal egg 
laying 
period iii 
clay 

emergence 
of pair 

1st egg 
laying 

1 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

eggs 

laid 

of egg 
laying 

1 

4-2-1944 

5*2 

5 

8 

8 

9 

11 

11 

8 

6 

3 





69 

13*2 

0 

2 

4*2*194*4 

do 

6 

12 

16 

17 

15 

14 

10 

8 

2 

— 

— 

100 

do 

<) 

3 

do 

do 

6 

8 

11 

11 

17 

12 

10 

5 

3 

— 

— 

83 

do 

9 

4 

do 

do 

6 

10 

12 

11 

20 

14 

6 

3 


— 

— 

82 

12*2 

8 

5 

5-2-1944 

6-2 

27 

16 

13 

15 

15 

10 

6 

2 

— 

— 

— 

104 

13*2 

8 

6 

do 

do 

15 

15 

10 

10 

n 

8 

5 

3 

— 

— 


77 

do 

8 

7 

do 

do 

17 

17 

13 

13 

11 

9 

2 

1 

1 

— 

— 

84 

14*2 

9 

8 

do 

do 

"4 

16 

13 

13 

13 

11 

9 

3 

— 

— 

— 

82 

13*2 

8 

9* 

6-2 *1944 

8*2 

— 

8 

8 

15 

10 

10 

10 

7 

— 

9 

2 

79 

16*2 

9 

10 

do 

7*2 

8 

9 

9 

17 

10 

13 

9 

6 


Ave: 

say 

rage 

84 

81 

84*1 

14-2 

8 

8*5 

dayj- 


for further study. They all mated on the 
same day as they emerged. The pair conti- 
nued to lay eggs for about 9 days. The ave- 
rage number of eggs laid by a pair was 84 
with 69 as the minimum and 104 as the maxi- 
mum. The maximum number of eggs laid by 
a pair on any one . day was 27. The pairs 
continued to lay eggs for 8 ' to 9 days. 

The rhythm of oviposition was observed 
in 10 pairs as detailed in Table III. Ten 
fresh grains of white gram were, offered every 
day to each pair for noting the number of eggs 
laid on that day. The bruchid, as far as pos- 
sible, made an even distribution of its quota 
on the grain. Mostly one, otherwise two eggs 
were .laid on each grain. , 

Entomologist,# 

Stored Grain Pests Sec., 

Dept, of Agriculture, 

Sind, Gobind Ram. 

May 29, 1945. 


OSTEOMETRIC DETERMINATION OF 
SEX FROM THE HEAD AND THE 
LOWER END OF THE FEMUR 

Figures- for osteometric determination of sex 
from the head of the femur and its lower end 
are available for English bones.i»- As similar 
figures in Indians would provide interesting 
records for medico-legal workers, 186 fresh. 

Table I 


■ Diameter of the head 


Sex of 

Maximum 

Minimum ■ 

bone 

Highest 

Lowest 

Highest 

Lowest 


mm. 

/o 

mm. 

% 

mm. 

% 

mm. 

. % 

Male 

56 

0-6 

41 

5*4 

51 

2*7 

1 40 

8*2 

Female 

43 

■ 

12*8 

35 

2*5 


5*1 

34 

2-5 


Table II* 



Maximum diameter o£ the lower end 

Sex of bone 

Highest 

Lowest 


mm. j 

Percentage 

j mm. 

1 Percent age 

Male 

83 

0*9 

67 

1*8 

Female 

69 

7-7 

69 

15*3 


adult bones (of both sexes) were examined. 
Maximum and minimuih diametres of the 
head, and maximum width of the lower end 
(excluding epicondyles) were recorded in 
millimetres. The results are given in Tables 
I and II. 

Evaluation of these results, after allowing 
for sources of error, makes it possible to draw 
the following conclusions: — 

(1) A bone with a maximum or minimum 
diameters of the head above 44 mm., and width 
of the lower end above 70 mm. is most likely 
to be that of a male. 

(2) A bone with similar diameters below 
40 mm. and 70 mm. is just as likely to be that 
of a female. 

(3) A bone with the above diameters of the 
head between 40 mm. and 44 mm., and of the 
lower end between 66 and 70 mm., may belong 
to either sex. Osteometry is of no use in such 
cases. 

As the bones for investigation, under report, 
were from the British Indians (Punjabis) the 
results would be applicable primarily to the 
residents of the Punjab. 

M. A. Shah. 

Mubarika Shah. 

Department of Anatomy, 

Dow Medical College, 

Hyderabad ( Sind ) , 

August 31, 1945. ^ 


1. Frazer, Buchanan’s Manttal of Anatomy, 1937, 
346 and 354, 2. Parson, /, Anat. Pkys., 1913, 14 , 263, 
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ON A NEW COCCIDIUM WENYONELLA 
GALLINAE N.SP., FROM THE GUT OF 
THE DOMESTIC FOWL, GALLUS 
GALLUS DOMESTICUS LINN. 

In September 1944, a natural outbreak of coc- 
cidiosis occurred amongst four to six-week old 
chickens at Mukteswar. Four birds in one 
cage were attacked, of which three died. An- 
other chick of about the same age died of the 
infection in October. The affected chickens 
passed blackish-green semi-solid excreta which 
contained numerous unsporulated oocysts. On 
post-mortem examination, one of the birds 
showed pin-point haemorrhages in the mucosa 
of the terminal part ot* the intestine, the wall 
of which was thick and congested. The gut 
contained a greenish fluid which abounded in 
oocysts. In 2*5 per cent, solution. of potas- 
sium bichromate, oocysts took four to six days 
to complete their sporulation at 28"' C. The 
t( trazoic tetrasporocystid nature of the oocyst 
at once relegated this organism to the genus 
Wenyonella Hoare (1933). 

Only five species of Wenyonella have been 
reported to date, viz., (1) W, africana Hoare 
(loc. cit.) from an African snake, Boedon line-- 
(itMn, (2) W. hoarei Ray and Das Gupta (1935, 
1937) from an Indian squirrel, Sciurus sp., 
(3) W. uelemis van den Berghe and (4) W. 
yarva van den Berghe (1938) from Congolese 
rodents, Funiaciurus anerythriis and Tamiscus 
evivni respectively, and (5) W. bahli Misra 
(1944) from the common grey quail,* Coturnix 
coviniAinhi. A comparison of these species in 
respect of the shape and dimensions of oocysts 
and sporocysts and their contents with this 
coccidium has convinced the author that it 
l)elc)ngs to a new species. It has, therefore, 
been designated as Wenyonella gallince n. sp., 
the specific name being given after the generic 
title of the host. 

Three young birds were fed with sporulated 
oocysts of W. gallince. Concurrent with the 
passing of blackish-green semi-solid excreta, 
one showed unsegrnented oocysts in its faeces 
on the seventh day and two others on the 
eighth day. Thereafter, oocyst elimination 
continued for three consecutive days, when the 
coloui' and consistency of the fseces returned 
to normal. 

The life-cycle of this organism and its patho- 
genicity to young and old birds is being stu- 
died in detail. Since this is the first record 
of Wenyonella from chickens the author has 
described the oocyst only with a view to help 
investigators on poultry diseases to distinguish 
it from members of the genus Eim.eria. 

Description of the oocyst— Oocysts are oval or 
egg-shaped. The cctocyst is 1*34 to l-Siu- thick. 
Its surface presents a punctate appearance and 


in optical section, appears rugged (Figs. 1 & 2). 
The endocyst is thin and is interrupted at the 
narrow micropylar end. Size of the oocyst 
varies from 29'48/U- to 83-50j^ in length and 



IFenyoueHa gallinac n. sp. X 1100 
Fig. 1. Surface view of a portion of eclocyst. 
Fig. 2. A mature oocyst. 


19-84 At to 22-78 At in breadth. Sporocysts 
appear as short-necked round-bottomed vials. 
The four sporocysts occupy almost the whole 
space within the oocyst. There is a hyaline 
plug-like structure at the neck-end of each 
sporocyst. Each sporocyst, measuring 18-76 
in length and 8 ■ 04 ^ in breadth, contains four 
club-shaped sporozoites and a granular resi- 
due. Sporulation time varies from' four to six 
days at 28“ C. 

Systematic position — Wenyonella gallincB 
n.sp. (Eimeriidea, Coccidiida). 

Host — The domestic fowl, Gallus gallus 
domesticus Linn. 

Habitat — Epithelium of the terminal part 
of the intestine. 

Locality — ^Mukteswar, Kumaun, U.P., 

India. 

I am indebted to Mr. J. R. Haddow of this 
Institute for handing me the material for 
study. 

Imperial Veterinary Res. Institute, 

Mukteswar, Kumaun, U.P;, H. N. Ray. 

September 12, 1945. 


1. Van den Berghe, L., Parasitology , 1938, 30 , 275» 
2. Hoare, C. A., Ibid., 1933,25, 359. 3. Misra, P. L., 
Proc. Nat . Inst. Sci., India, 1944, 10 , 1203. 4. Ra,y, 

H. N., Science and Cultuae^ 1935, 1 , 112. 5, Ray, 
H. IS'., and Das Gupta, Parasitology, 1937, 29 , 117. 


276 


Reviews 


[ Current 
Science 


REVIEWS 


Advances in Nuclear Chemistry and Theoreti- 
cal Organic Chemistry. Edited by R. E. 

Burk and Oliver Grummitt. (Interscience 

Publishers, Inc., New York, U.S.A.), 1945. 

$ 3.50. 

The volume under review, the third of a 
series, presents the substance of a course of 
lectures by men of distinction in their field 
designed “as a mechanism for presenting to 
graduate students the flow of chemical research 
and for keeping industrial chemists abreast of 
their science”. The forward movement of 
science is taking such rapid strides that keep- 
ing abreast is no easy task, especially when 
frontier subjects are concerned and the gap 
between undergraduate courses and research 
is one that requires to be closed by methods 
similar to those adopted by the Western 
Reserve University in the present series. One 
is tempted to add that the position is worse 
in the case of courses in some of the older 
Universities in this country and the task of 
bridging the gulf more formidable. 

The volume presents five different branches 
and by no means can be considered to cover 
the full ground that may be expected by the 
title but within the compass of the small 
monograph, the ground covered has been well 
presented. Dr. Keston has outlined the use of 
isotopic tracers in the study of biochemical 
problems. The introductory section is follow- 
ed by one on stable isotopes which gives a 
brief account of methods of concentration of 
isotopes besides a note on the Bleakney- 
Rittenberg mass spectrometer, a description of 
which is absent even from recent text-books. 
The last section • gives a good picture of the 
use of both stable and radioactive isotopes in 
the study of animal metabolism. 

Professor Taylor has given a lucid review of 
the use of isotopic tracers in elucidating the 
mechanism of heterogeneous reactions. The 
short contribution gives a critical account of 
exchange reactions involving deuferium as 
well as the various reduction processes. The 
importance of this tool in investigating techni- 
cally important reactions is brought to notice 
in the study of the exchange reactions of 
nitrogen isotopes. 

Dr. Crane has given the basic principles 
underlying the different methods adopted in 
nuclear physics for the production of high 
energy projectiles. The last section of this 
short contribution deals with the- ‘practical 
applications of nuclear physics’ which, how- 
ever, does not include the destructive use of 
this power that was to come ! 

The considerable attention that has been 
given to the refinement of classical structural 
theory of organic chemistry during the? last 
fifteen years, naturally, leads one to expect a 
section on Resonance in a book of this type 
and the contradiction by Dr. Brooker on the 
subject covers the greater part of the volume. 


A brief survey of the application of this con- 
cept in the interpretation of molecular struc- 
tures is followed by an account of the appli- 
cations to a few problems in organic chemistry. 
As the author himself remarks, the selection 
of topics is somewhat arbitrary and one would 
certainly like a fuller treatment of even some 
of the topics dealt with. The longest single 
section is devoted to the problem of colour 
and constitution which has been Dr. Brooker’s 
special field of study and the account gives 
a fairly good picture of the correlation be- 
tween absorption and dye structure loading to 
a classification of dyes of the linear resonator 
group according to the degree of degeneracy 
of the extreme structures. 

The last contribution is on the Hydrogen- 
bond by Prof. Rodebush who introduced the 
term about twenty years ago. All the essen- 
tial points pertaining to the hydrogen-bond 
have been well brought out and there is 
besides a very useful section dealing with 
natural products and the synthetic substitutes 
in which this bond plays a large role. 

The get-up and printing of the volume are 
attractive and considering the . material pre- 
sented, the price is not excessive. The book 
deserves a place in any good library. 

S. V. Anantakrishnan. 

A Class-Book o£ Botany (for Intermediate” and 
Medical Students). By A. C. Dutta. Sixtli 
Edition (revised and enlarged). (Published 
by Oxford University Press, Indian Branch), 
1945. Pp. 464. Rs. 7-8. 

Prof. Dutta’s Class-Book on Intermediate 
Botany has been in existence since 1929 and, 
therefore, needs no special introduction to 
students and teachers. It apjii^ears from the 
number of editions it has passed through 
during the period of war as compared to pre- 
1939 period, that its demand for the class-room 
is on the increase. One of the indications is 
tliat the student prefers to have text-books 
with Indian examples of flora rather than 
those with foreign flora dealt as types. . The 
present edition is considerably expanded, 
particularly regarding the illustrations in al- 
most all the chapters. The arrangement of 
subject-matter under the different cViapter 
heads remains the same as in any standard 
text-book of Botany, viz., Morphology, Histo- 
logy, Physiology, Ecology, Systematic Botany, 
Cryptogams, Gymnosperms, Evolution and 
Genetics. In any system of teaching biological 
sciences, the liaison between teacher and 
taught is a well and accurately illustrated 
text-book which takes the student into the 
subject gradually in simple language. This 
aspect has been given considerable emphasis 
in the edition under review. 

Taking individual chapters, the one on 
Histology is very well written followed by 
the one on Physiology as the ^ecopej host; 
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considerable expansion having been made over 
the former editions under the latter. The 
chapter of Systematic Botany is based on 
Bentham and Hooker’s system, which is still 
very widely followed in every institution in 
this country, although the author has made at- 
tempts to briefly explain the Linnaen system 
and Engler’s system, of classification. , Under 
the dicotyledons, the sub-classes included are 
Polypetalae, Gamopetalae and Incomplete 
whereas, under the Monocolyledons, the sub- 
classes are- Uitaloidem, Spadiciflorae and Glumi- 
llort'o. Special emphasis on the economic side 
of Systematic Botany would have, perhaps, 
enhanced the value of this chapter. 

The chapter on Cryptogams might have 
beem expanded further, particularly, under 
Algie and Fungi, although the author has fur- 
nislied adequate information, for in any case 
the discerning student always attempts to get 
additional knowledge from text-books usually 
prescribed for higher degree course. The final 
cluipter on Evolution and Genetics may have 
to be considerably expanded since what the 
author has presented is too brief and not in 
keeping with the rapid advances rnade in this 
branch of botany. Indeed, this ultimate chap- 
ten* terminates the book so suddenly that the 
undergraduate in the subject, for whom- it is 
written, may not get any comprehensive 
birds\s-eye-view of the significance^ ^ of the 
part played by evolution in plant life. The 
book terminates with an appendix (standard 
Cjuestions in the diflerent chapters) and ^ a 
fairly exhaustive index. A note of apprecia- 
tion of the author’s difficulty in giving Bengali 
and Hindustani equivalents for the latinised 
names of plants may not be out of place. ^ Con- 
sidering the great number of languages in the 
country, standardization of the type attempted 
by the author should remain a dilemma for 
some time to come. 

The text-book is well worth purchasing both 
by Intermediate students as well as the Medi- 
cal students. T. S. Sadasivan. 


Food Famine and Nutritional Diseases in 
Travancore (1943-1944). Surveys by K. G. 
Sivaswamy, K. K. Chandy and ten D^tors. 
(Servindia Kerala Relief Centre R. S. 
Puram Post, Coimbatore, S. India), July 
1945 Pp. 265, with 33 illustrations. Rs. 5. 


At about the same time as the famine was 
raging in Bengal, there was serious food short- 
age in certain parts of the west-coast of India, 
particularly Travancore, which received much 
less publicity. The Servmdia Kerala Relief 
Centre has brought out a. well documented 
account of the famine conditions that prevailed 
Travancore during 1943-44 and grateful 
thanks arc due to the efforts if its enthusiastic 
Secretary and to the noble band of doctors 
who helped him in his survey of the situation 
and its teagic repercussions. Evidence has been 
bought forward to show that the excess of 
deat^ over the normal was directly attribut- 
able to famine and to diseases that followed 


in its wake. The book is replete with data 
to prove that a large percentage of deaths was 
due to diarrhoea, dysentery, oedema and other 
nutritional diseases. Chronic digestive troubles, 
due to excessive consumption of tapioca, a 
predominantly starchy food with a little pro- 
tein, claimed a heavy toll. A study of the 
reports by the doctors shows that the number 
01 fatal cases of diarrhoea and oedema was 
greater in the latter half of 1943 and in the 
beginning of 1944. These cases decreased 
slightly in the latter part of 1944, presumably 
due to an increased purchasing power of the 
people and the introduction of State-wide 
rationing. But, there was an increase in the 
incidence of anaemia, scabies and peripheral 
neuritis during this period. The illustrations 
are profuse and reveal at a glance the state 
of health of the poor during the critical period. 
The book is not a mere chronicle of famine 
and the conditions that led to it. Construct- 
ive suggestions are offered which are both 
practical and timely. The last two chapters 
discuss the food policy of the State and its 
relation to vital statistics. 

The book contains some pathetic revelations: 
“A member of the family had to wait till the 
other person returned who had the one piece 
of untorn clothing they all had between them!” 
(p. 8); “Only 3 per cent, of the ration cards 
issued were found to be fully used” (p. 9); 
“Poor families surviving on 930 calories per 
adult a day” (p. 42); “Double ration • for 
Government servants” (p. 141), etc., etc. The 
authors are very critical, and justifiably too, 
of some of the policies persued by the Gov- 
ernment which accentuated the famine. 

One wishes that such statements as the 
following had been avoided : “Another chief 
trouble that is found in this locality (Shertel- 
lay) is the frequent colds and coughs. Some 
cases of night-blindness (Nyctalopia) too are 
found here. These people improve well on a 
diet rich in vitamin D.” One also wishes that 
the “Errata” were either omitted or made to 
include all the numerous printing and other 
errors. 

On the back cover of the book occurs the 
following statement : “The west-coast man 
has belied the findings of nutritional experts 
by surviving on an extremely ill-sufficient and 
ill-balanced diet though with less energy, less 
vitality, and deterioration in health.” No nutri- 
tion expert ever said that persons will not 
“survive” on diets furnishing less than the 
optimum and, therefore, their findings cannot 
be- belied by the west-coast man. Only the 
second half of the sentence belies the first 
half. Servindia can better serve India not by 
driving meek consolation from mere “survival” 
on miserable diets but by insisting upon good 
food and health as the fundamental and inali- 
enable right of every man and woman. 

The book with its poor quality of paper and 
printing is priced unconscionably high. 

S. Ranganathan. 
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SCIENCE NOTES AND NEWS 


In the current issue of Mycologia (Vol. 37, 
No .4, pp. 499-526, 1945), Raper and Alexander 
have described the lyophil process of preserv- 
ing moulds. Cultures are first grown on a 
suitable medium in a petri-dish for . about ten 
days at which time the conidial production is 
at its optimum. The spores that are formed 
are collected and added to approximately 
0*25 c.c. of sterile beef serum until the result- 
ing suspension is • comparatively dense. About 
0*05 c.c. of the suspension are then placed in 
a sterile lyophil tube made of 4-inch lengths 
of 6 mm. pyrex glass tubing, sealed at one 
end and fire-polished at the other. The tube 
is then plugged with cotton, excess cotton 
being burnt off; the remaining portion of the 
plug is pushed into the tube to a depth of 
one-half inch to prevent the cotton from being 
drawn up into the apparatus during evacua- 
tion. 

The lyophil tubes are now attached to a 
manifold and are lowered into a bath of dry 
ice and cellosolve at — 40 to — 50® C., so 
that the ends of the tubes containing the spore 
suspension are submerged into it. The material 
gets frozen in a few seconds when the evacua- 
tion by means of a vacuum pump is begun. 
The tubes are gradually raised to a position 
where the temperature at the level of the 
frozen suspension is about — 10® C. The fro- 
zen suspension which at first was glassy, be- 
comes chalky as drying proceeds and forms 
into a tiny pellet. The tube is then sealed off 
with a Hoke gas -oxygen torch, the whole pro- 
cess requiring about two hours. 

Tests have shown that in the desiccated form, 
the spores remain viable for three and a half 
years or more. Only moulds have been so 
far tested for their longevity in this form. 
Cultures grown from such lyophil preparations 
have appeared entirely typical of the strains 
under observation in both colony character- 
istics and in structural details and variation 
caused by long cultivation on rich nutritive 
media has been kept at the absolute minimum. 
The high penicillin yielding strains of Penicil- 
lium notatum or P: chrysogenum retained their 
capacity to produce at original levels. Storage 
of lyophil preparations is comparatively easy, 
quadruplicate preparations of 300 separate 
cultures could be placed in a tray, 14*5 X 
12*5 X 12*5 at 3 to 5° C., and the tubes can be 
sent by air mail without much cost. M. 

The Twenty-first Annual General Meeting of 
• the Geological, Mining and Metallurgical So- 
ciety of India was held in Calcutta on 24th 
September 1945. Sir Cyril Fox, ’ the retiring 
President, was in the Chair and Mr. B. M. 
Birla was the Chief Guest. 

Sir Cyril Fox’s Presidential Address had as 
its theme the Economic Minerals Bureau 
which ’was the most importaht item that re- 
ceived the attention of the Society during the 
year. He described the proposed activities of 
the Bureau imder five heads : 

(1) An office to supply accurate mineral 


and metal facts relating to Indian in- 
dustries. 

(2) A bureau for the collection of informa- 

tion and data relating to geological 
discoveries and the mining and metal- 
lurgical industries throughout the 
world. 

(3) An agency for registering and recom- 

mending geologists, mining engineers 
and metallurgists to firms and Indian 
States. 

(4) A laboratory for making chemical ana- 

lyses and assays, and conducting phy- 
sical tests on mineral and metallic 
substances. 

(5) A Council or Board to control efficient- 

ly the above branches of work. 

Sir Cyril stated that though there was natu- 
rally certain differences as to details, there 
was remarkable agreement regarding the need 
for an Economic Minerals Bureau, and he was 
of the opinion that the Bureau should be estab- 
lished immediately with items (3) and (4) as 
the chief activities. He further made the 
valuable suggestion that in view of the paucity 
of experienced workers, the Bureau should 
provide for training geologists, mining engi- 
neers and geo-chemists. It is hoped that this 
proposal will be given effect to, for at present, 
there is no dearth of young men with Honours 
or Post-Graduate degrees who will do very 
well if only they are given training in geo- 
logical and mine surveying, prospecting, and 
in mining, milling, and metallurgical opera- 
tions. 

To carry out the programme, funds arc 
necessary and Sir Cyril estimated that 
Rs. 2,00,000 would be required at an early 
stage for capital expenses and about Rs. 50, 000 
per per for running expenses. He felt con- 
vinced that with the co-operation and help 
of Indian industrialists it should be possible 
for the Society to initiate the Economic Min- 
erals Bureau, which would be a paying concern 
if it was organised on proper lines. He was 
of opinion that it should not be a Slate-aided 
institution but that it should co-operate with 
any geological, mining, or scientific institution 
and with Government. 

Mr. B. M. Birla then addressed the gather- 
ing with India’s industrialisatiori as his main 
theme. Sir Cyril had during the course of his 
Presidential Address, stated that it was an 
enormous belief that India was well-endowed 
with minerals, with which view he did not at 
all agree. He said that only about 500,000 
square miles of India had been geologically 
surveyed, and that too only superficially, and 
even such a survey had shown great potential- 
ities. He diagnosed the trouble with unerring 
precision when he said that what is required* 
is greater investigation to ascertain the nature 
and -quantity of our mineral resources — an in- 
vestigation which can only be undertaken by 
qualified geologists. He was of the opinion 
that unless we had an adequate increase in 
the number of competent geologists, a quicker- 
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survey could not be made of our resources, 
and he hoped that the Society would seriously 
endeavour to bring about an increase in the 
number not only of geologists, but of mining 
engineers and metallurgists, for unless we have 
a large number of such technically qualified 
scientists and engineers, the industrialisation 
of India and the raising of the standard of 
living of the country cannot be achieved. 

- I' Mr. Birla uttered a note of warning against 
the illusion that once we have political free- 
dom, we shall have every other kind of free- 
dom including freedom from want. Economic 
progress, he said, can only result if we work 
hard for it taking the fullest advantage of 
modern methods and discarding our fatalistic 
outlook that everything is pre-ordained and. 
that we ourselves can do practically nothing to 
alter the course of events. 

Mr. Birla welcomed the proposal for the 
establishment of an Economic Minerals Bureau 
and said that such an institution can justify its 
existence if it is well staffed and equipped 
and if it functions with the highest possible 
efficiency. He suggested that the Bureau’s 
activities should also include the laying down 
of standards, mainly metallurgical, for per- 
formance under Indian conditions. Sir Cyril 
had said that it should not be a State-aided 
institution, but Mr. Birla was of opinion that 
as long as the Bureau was perfectly autono- 
mous, he saw no reason why it should not 
accept financial assistance from the State in 
view of its usefulness to the country. He con- 
cluded his address with the hope that the 
Geological, Mining and Metallurgical Society 
would play an increasingly important part in 
the industrialisation of India. 

The Geological, Mining and Metallurgical 
Society o£ India Council for 1945-46 

President : Dewan Bahadur D. D. Thacker, 
Managing Director, Pure Jharia Coal Co., Ltd., 
and Hon. Magistrate, Jharia. Vice-Presidents : 
Mr. Sushil Chandra Ghosh, Colliery Proprietor, 
Universal Trading Co., 33, Canning Street, Cal- 
cutta; Prof. S. K. Roy, Professor of Geology, 
Indian School of Mines, Dhanbad. Joint- 
Secretaries : Mr. N. N. Chatter jee, Lecturer in 
Geology, Calcutta University, Calcutta; Mr. 
S. K. Bose, Prof, of Mining and Surveying, 
Indian School of Mines, Dhanbad. Treasurer : 
Mr. B. N. Maitra, Lecturer in Geology, Presi- 
dency College, . Calcutta. Librarian : Mr. S. 
Ray, Lecturer in Geology, Presidency College, 
Calcutta. Other Members of the Council 
(Elected): Mr. G. C. Chaterji, Geologist, Geo- 
logical Survey of India, 27, Chowringhee, Cal- 
cutta; Dr. A. K. Dey, Geologist, Geological 
Survey of India, 27, Chowringhee, Calcutta; 
Mr. Chand Mall, Chief Mining Engineer, The 
India Mica Supply Co., Ltd., Giridih; Mr. T. N. 
Muthuswamy, Professor of Geology, Presidency 
College, Madras; Dr. K. P. Rode, Chief Geo- 
logist, Rohtas Industries, Dalmianagar, Bihar; 
Mr. P. H. Pandya, Agent, Messrs. Kalyanji 
Mavji & Co.’s Group of Collieries, Industry 
Colliery, Jharia; Mr. M. L. Shome, Assistant 
Superintendent of Collieries, B.B.C.I. Ry.’s 
Kurasia Colliery, P.O. Chirimiri, Korea State, 
E.S.A.; Prof. Daya- Swarup, Principal, College 
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of Mining and Metallurgy, Benares Hindu 
University, Benares. 

The Royal Institute of Science, Bombay, 
will be celebrating its Silver Jubilee in the 
third* week of November this year. The cele- 
brations are expected to be inaugurated by 
His Excellency the Governor of Bombay, on 
the 15th November 1945, and will continue up 
to the 22nd November 1945. Other activities 
in this connection will be publication of a 
Commemoration Volume, a Science Exhibition 
which will be open to the public for four days, 
and a series of popular lectures by eminent 
Indian scientists. 

Prof. J. N. Mukherjee, d.sc., f.n.i., c.b.e., 
Ghose Professor of Chemistry, University Col- 
lege of Science, Caloutta, has been appointed 
Director of the Imperial Agricultural Research 
Institute, New Delhi. It .is understood that he 
will join the new post sometime in the middle 
of October 1945. 

Dr. T. S. Wheeler has been appointed Profes- 
sor of Chemistry, University College, Dublin 
(National University of Ireland). 

Dr. k. R. Krishnaswami, d.sg., f.r.i.c., 
H.E.H thfe' .Nizam of Hyderabad Assistant Pro- 

• fessor of Mineral Chemistry, Indian Institute 
of Science, Bangalore, has been appointed 
Industrial Chemist to the Government of Bihar. 

Dr. Frank Adcock, d.sc. (Lond.), Dr. R. G. 
Harris, m.a., d.sc. (Edin.), f.r.s.e., and Major 
B. C. Carter, M.i.Mech.E., have been- appointed 
Professors of Metallurgy, Aeronautical Engi- 
neering and Internal Combustion Engineering 
respectively, at the Indian Institute of Science, 
Bangalore. These are senior scientific officers, 
and have been lent by His Majesty’s Govern- 
ment for a period of three years. 

The Government of Madras has deputed 
Mr. K. V. Sundaram Ayyar, Additional Gov- 
ernment Analyst, King Institute, Guindy, to 
visit the laboratories in England and America 
for making a special study of Food Chemistry 
in those countries. He will be spending six 
months on a tour of those countries. The 
Government, it is understood, contemplate 
the formulation of a scheme for the develop- 
ment of Food Chemistry and the opening of 

• research laboratories as a part of their post- 
war reconstruction programme. 

We asknowledge with thanks the receipt of 
the following: — • 
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X-Ray Metallography. By A. Taylor; (Chap- 
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CENTENARY OF THE FARADAY EFFECT 


Tp XACTLY. a century ago, in November 1845, 
Faraday announced to the Royal Society 
the discovery of the phenomenon now known 
as the Faraday effect in his honour. The dis- 
covery was not made by accident but was 
the result of systematic experiments .under- 
taken by Faraday in the hope of establishing 
a connexion between the phenomena of light 
and those of electromagnetism. His first at- 
tempts were to find whether an electrostatic 
field influenced the propagation of light through 
a material medium. As these experiments 
failed to yield an observable result, he was 
led to try the effect of a magnetic field. It 
was known at the time that a plate of glass 
under mechanical strain placed between cross- 
ed nicols gives a ' visible restoration of light. 
Hence, probably, Faraday was led fo try a 
somewhat similar experimental arrangement 
in which an unstrained block of glass was 
placed between the poles of the electromagnet. 
A beam of light polarised by a nicol traverses 
the glass along the lines of magnetic force and 
then enters a second nicol which is set in the 
crossed position with respect to the^ first. In 
the absence of a magnetic field, the light trans- 
mitted in successioh by the first nicol and by 
the block of glass is blocked by the second 
nicol. Faraday observed that when the 
electromagnet was excited, there was a visible 
restoration of light. That this was due to a 
rotation of the plane of polarisation of the 
light was shown by the fact that the light 
could again be quenched by a suitable rota- 
tion of the second nicol, the rotation necessary 
for this purpose increasing with the strength 
of the field and changing sign when the direc- 
tion of the magnetic field was reversed. The 
magnitude of the effect depends greatly on the 
substance placed in the field. That Faraday 
succeeded in observing the phenomenon with 
the electromagnet of modest dimensions avail- 
able to him was due to the fortunate circum- 
d 


stance that he used a block of special glass 
of high refractive index which he had himself 
manufactured in seme earlier researches. 

Faraday’s discovery must have seemed 
strange and almost incomprehensible at the 
time to his contemporaries. In the fullness of 
time, however, it exercised a profound influence 
on the progress of physics. The phenomenon 
showed clearly enougli that Faraday was right 
in thinking of electrical and magnetic actions 
as field phenomena and not as actions at a 
distance, as was then generally believed. 
Faraday’s ideas, as is well-known, inspired 
Maxwell to develop his well-known theory of 
the electromagnetic field which indicated that 
light itself is an electro-magnetic wave-motion 
in space." Hertz’s successful experiments of 
1888 on the artificial production of electro- 
magnetic waves were inspired in their turn 
by Maxwell’s theory of which they . were 
a confirmation. The identity of all forms of 
radiation in respect of their nature is now a 
commonplace of physics, but its recognition is 
nevertheless one of the greatest achievements 
of modern science, and it is well to emphasise 
that Faraday’s discovery of his magneto-optic 
effect pointed the way to its estaolishment. 
Incidentally, it may be remarked that the 
Faraday effect has itself since been observed 
"With electromagnetic radiations over a wide 
range of frequency. The rotation of the plane 
of polarisation of radio-waves in the upper 
layers of the earth’s atmosphere by the action 
of the earth’s magnetic field is now a well- 
established result. A similar phenomenon has 
also been demonstrated in the laboratory with 
short electric waves and a strong magnetic 
field, the necessary density of free electrons in 
the path of the waves being obtained by send- 
ing an electric discharge through a gas such as 
neon, argon or nitrogen at low pressure. The 
Faraday effect in the region of infra-red fre- 
quencies was observed very early in the history 



2B2 Centenary of the Paraday Effect 


of the subject. Curiously enough, its observa- 
tion with ultra-violet radiation had to wait 
nearly half a century. More recently also, 
reports have appeared which indicate that the 
plane of polarisation of Rontgen rays is rotat- 
ed in their passage through a thin sheet of 
iron placed in a raagnetic field. 

It is obvious that the presence of a magnetic 
field would have no effect on the passage of 
light through a transparent substance, tanless 
the latter is itself capable of being magnetised 
by the field. This train of thought naturally 
induced Faraday to examine the question whe- 
ther the block of glass used in his magneto- 
optic experiment was capable of magnetisation. 
Accordingly, he suspended the rod freely by 
means of a thread between the poles of the 
electromagnet and found to his astonishment 
that it Set itself at right angles to the lines 
of magnetic force and not parallel to them as 
in the familiar case of an iron rod. This dis- 
covery naturally interested Faraday immense- 
ly, and he was so fully engaged in following 
it up that, as the story goes, he could not 
attend the meeting of the Royal Society at 
which his paper on the discovery of the 
magneto-optic effect was taken up for reading. 

Most ordinary substances, both solid and 
liquid, which transmit light are diamagnetic 
•like Faraday’s block of glass. It is not sur- 
prising, therefore, that in practically all cases, 
the sense of the rotation of the plane of polar- 
isation is the same, though the magnitude 
may be different in different substances. Even 
the so-called paramagnetic substances, which 
are attracted and not repelled by a magnetic 
field, show in most cases, rotation in the same 
sense as diamagnetic bodies. This is not sur- 
prising when we recall that diamagnetism is 
a universal property which must be assumed 
to exist, though in a suppressed form, even in 
paramagnetic substances. That the Faraday 
effect arises from the magnetisation of the 
medium is strikingly shown by the phenomenon 
(discovered by Kundt in 1884) of the rotation 
of the plane of polarisation of light in its pas- 
sage through thin films of iron when placed 
in a magnetic field. The rotation in this case 
depends directly on the magnetisation of the 
film, reaching a saturation value at high field 
strengths, and altering with temperature in 
the same way as the magnetisation itself. 

The observation of a special form of the 
Faraday effect characteristic of paramagnetic 
bodies was first made by J. Becquerel in 1906 
and has recently received a great deal of 
attention. The distinction between the dia- 
magnetic and the paramagnetic rotations 
arises in respect of the dependence of their 
magnitude on the temperature of the sub- 
stance, the strength of the magnetic field and 
also its variation with the wavelength of the 
light. The most obvious difference between the 
two types of rotation is that the dispersion 
curve of the rotation is symmetric about a 
characteristic absorption frequency in the dia- 
magnetic case and unsymmetric in the para- 
magnetic one. 

The further question arises why, even grant- 
ing the magnetisability of the medium, the 
propagation of light through it should be in- 


fluenced by such magnetisation. It is clear 
enough that the answer to this question must 
be in the identity of the structures in the 
medium which are responsible alike for its 
magnetisability and for its influence on the 
propagation of light. Further, since the refrac- 
tivity of a substance is connected with the 
possession by the substance of characteristic 
absorption and emission frequencies, it follows 
that the same structures must also be 
responsible for these latter properties. Tims, 
the successful observation of the Faraday 
effect involves as a ncccssai\y conseqiumce that 
the characteristic emissions and absorptions of 
light by a substance would be influenced when 
the latter is placed in a magnetic fleld. It is 
on record that Faraday looked for such an 
effect but failed to find it. We may take it 
that the discovery of this phenomenon made 
by Zeeman in 1896 was prompted by ti.e same 
train of ideas as that indicated above. Indeed, 
the magnetic behaviour of substances, the 
Faraday effect and the Zeeman effect are all 
intimately ixlated to each other. 

H. Becquerel in 1897 derived, from very 
simple considerations, a formula connecting 
the magnitude of the Faraday rotation with 
the field strength and the refractive dispersion 
of the medium for light of the particular fre- 
quency under consideration. Even according 
to the most recent - theories, the ' diamagnetic 
part of the Faraday rotation in a mcciium 
composed of atoms is given exactly by 
Becquerel’s formula. This is understood easily 
enough if we recall that a rotation of the 
plane of polarisation may be regarded as the 
result of a difference in the refractive index 
for left- and right-handed circularly polarisc^d 
beams of light. In the absence of \\ magnetic 
field, the two indices would be identical. In 
the presence of the Hold, they would be differ- 
ent and the difference would be thc' same as 
that produced by a change of frequency of the 
light equal to twice the precussion frequency 
of the electrons in the magnetic fleld given by 
the famous theorem of Larmor. 

It is an interesting fact that the magnitude 
of the Faraday rotation in many ordinary sub- 
stances (gas, liquid or solid) is given fairly 
accurately over the whole range of frequency 
of the visible spectrum and of the ultra-violet 
by the Becquerel formula. The observc'd rota- 
tion is, however, smaller than the calculated 
one by a constant numerical factor (less than 
unity) which may be called the magneto- 
optic anomaly of the substance. Wlum we 
consider the complexity of the molecular struc- 
ture of most ordinary substances, as also the 
complexity of their state of molecular aggre- 
gation, the appearance of such a simple nume«- 
rical connection between the refractive disper- 
sion and the Faraday rotation over a wide? 
range of the spectrum must be considered 
very remarkable. Darwin and Watson, who in 
1927 drew attention to the general validity of 
the Becquerel formula subject to this correc- 
tion, remarked that while no anomaly greater 
than unity has been found and that while it is 
usually between 40 and 60 per cent., there did 
not appear to be any general principle govern- 
ing the magnitude of the anomaly. 


Scientists Study of Last Solar Eclipse 


283 


Wo. li 1 

Nov. 1945 \ 

It is obvious that for real progress in the 
study of the Faraday effect, a satisfactory 
explanation of the magneto-optic anomaly 
rc'ferred to above is essential. We may regard 
the anomaly as a characteristic constant for 
tlui molecule, analogous to its optical aniso- 
tropy determined from studies on light scatter- 
ing. _A careful study of the figures given by 
Darwin and Watson shows that there is no 
direct or simple relationship between the 
magneto optic anomaly and the optical aniso- 
tropy of a molecule. It is true that there are 
indications of such a connection, as for in- 
stance, in the fact that the constant is some- 
what smaller for aromatic compounds than 
for aliphatic ones and is particularly small 
for substances such as carbon disulphide, 
nitrous oxide and nitrobenzene which show 
largo depolarisations in light scattering. On 
tile other hand, we have to consider the fact 
tl'iat the factor for carbon tetrachloride which 
is optically isotropic is 0-51, whereas for ben- 
zene which is highly anisotropic, it is 0-56. 
While, therefore, there is obviously no direct 
connection between the optical anisotropy and 
the magncto-optic anomaly of molelcules, the 


facts do not rule out a deeper connection in 
v/hich the speciffc properties of the individual 
chemical bonds are involved. Long ago, in a 
remarkable series of investigations, W. H. 
Perkin showed that the magnetic rotatory 
power of organic compounds can be used as a 
powerful instrument for the study of their 
constitution. On the other hand, w’’e also know 
that the optical anisotropy of a molecule is 
related both to its chemical constitution, and 
to its geometric configuration. The fuller 
elucidation of the relationship between these 
properties would obviously be a matter of 
great interest. 

It is also now fairly certain that the Faraday 
effect can also be used with great success in 
the elucidation of the states of molecular 
aggregation. Here again, the problem centres 
round the explanation of the magneto-optic 
anomaly. Some progress has been made 
towards the solution of this problem in in- 
vestigations undertaken recently at Bangalore. 
A fuller report of these investigations will 
appear in due course. 

C. V. Raman. 


SCIENTISTS’ STUDY OF LAST SOLAR ECLIPSE 
“Mass Attack” on Secrets o£ 


A CCORDING to a plan made by the Commit- 
^ t:e under Sir Edward Appleton, the Bri- 
tish physicists and radio engineers co-operated 
in a series of observations lasting for seven 
days and centred on the day of the eclipse to 
obtain the effects of the last solar eclipse upon 
thc' upper and lower ionospheres. This parti- 
cular eclipse afforded an unique opportunity 
for examination of the solar effects upon the 
ionosphere, because it occurred near about 
noon in summer when the lower ionospheric 
layers wore highly ionised and the upper ones 
were clearly defined and separated one from 
the other. 

It is well known that the form'^tion of the. 
i(jnizcd layers, upon which all long distance 
radio transmission depends has to do wxin •. -e 
energy radiated from the sun. It is ho-wever, 
not yet fully known whether the ultra-violet 
sunlight is solely responsible for this ionisa- 
tion. It may be that swiftly moving particles 
of matter from the sun towards the earth also 
contribute to the effect in some degree. If the 
latter phenomenon also contributes to the ioni- 
sation, the effect of the particles being cut-off 
by the moon in their path should be observed 
at a different lime from the eclipse itself. The 
effects of the “corpuscular eclipse” and “opti- 
cal eclipse” were, therefore, observed. 

The normal equipment for measuremrnt of 
signal intensity, equivalent height of the ion- 
ised layer, critical frequency, and maximum 
equivalent ionic density was arranged to be 
operated as far north as possible so as to be 
near the track of totality. In ultra short-wave 
case, the “Radar” equipment of war-time was 
employed in the detection of the ionisation 
responsible for the “bui'sts” as well as other 
abnormal patches in the lower ionosphere. 


Radio- Wave Px'*opagation 

Observations on American radio stations operat- 
ing on very long wave-lengths were carried out 
by several organisations so that variation in 
their signal strength could yield information 
about the lower ionosphere. Observations on 
long and medium- wavs stations in Scandinavia 
weie taken to obtain the variation of radio- 
wave absorption during the eclipse and give 
information about the ‘E’ and ‘D’ layers. The 
short-waves came in for two classes of obser- 
vations as follows: — (1) Stations in U.S.A., 
Canada, U.S.S.R. and South Africa were closs- 
ly observed as to the variation in their signal 
strength during the eclipse and further infor- 
mation about “F.>” layer could thereby be ob- 
tained. The transmission paths of American 
and Russian stations passed near the track of 
totality while those of African stations remote 
from this served as a check upon the eclipse 
variations. (2) Stations in Norway and 
Sweden which were at shorter distances from 
Britain were observed for the variation in 
their signal strength. 

The ultra short-wave stations were also ob- 
served for the “bursts” (sudden returns of 
energy from the upper regions lasting for a 
few seconds) to find out whether these were 
subject to a certain degree of sclar control. 
Some observations were also made by direction- 
finding apparatus on stations laying far to the 
West, the East and the South of Britain to 
find out whether the incoming radio signals 
were diverted from their true great circle 
course due to the effect of the eclipse. 

It is expreted that the obsrvations when 
analysed thoroughly will contribute greatly to 
the phenomenon of radio-wave propagation on 
all wave-lengths. 

S. P. Chakravarti, 
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WANTED A MUSEUM OF EVOLUTION 


T NDIA is a country steeped in ignorance, 
^ with her population sinking in a morass of 
antiquated ideas and ancient superstitions. Re- 
actionary forces under the garb of religion 
keep the people in' a state of virtual civil war, 
and riots take place on the flimsiest pretexts. 
How can we prevent this internecine commu- 
nal warfare? Various remedies have been 
suggested from time to time but without much 
success. This problem like others has many 
facets and should be attacked from many sides 
and all remedies suggested by intelligent peo- 
ple should be tried. The root-cause of the 
trouble appears to lie in^ people attaching too 
much importance to religion which to most of 
them means ritualism and recitation of in- 
comprehensible verses from religious books. 
Only a sutdy of Biology can broaden people’s 
minds, so that they may realize that primarily 
they belong to the species Homo sapiens and 
they are human beings first, and Hindus, Mos- 
lems and Sikhs afterwards. 

Biology is a revolutionary science, which 
changes an individual’s outlook on life as no 
other science does. There is a common mis- 
conception that Biology is merely a study of 
leaves and flowers of flowering plants, and of 
the bones of dead frogs and rabbits. A per- 
son who has never looked through the 
microscope at am<xbae and paramacia wriggl- 
ing and rolling at diatoms and desmids with 
their beautiful symmetrical shapes, the fine 
lace-like structure of the stem of a herb,^ and 
ac the patterns of chromosomes in the dividing 
cell, may be excused for his ignorance. The 
microscope has revealed a new world, which 
is infinitely more beautiful and with such 
variety in shape and form that it surpasses all 
imagination. A layman who has not studied 
the mechanism of reproduction in plants can- 
not imagine that they too have sex, and some 
like ferns, Cycas and Ginkgo, have living 
motile sperms as in animals. In fact, a bio- 
logist looks at plants and animals with a 
different eye, and the vision of living beings, 
which . he acquires by study and observation, 
greatly broadens his outlook on life and the 
universe. The study of heredity and evolution 
reveals an orderly universe, in which the 
whims and idiosyncrasies .of gods and their 
miracle-working apostles have no place. A 
study of evolutionary Biology serves as a sol- 
vent of religions, dogmas, superstitions and 
misconceptions, which we so laboriously pile 
up in the primaeval atmosphere of our Indian 
homes. It is only by a study of Biolog>^ that 
the so-called inherently religious Indian people 
will drop their religious blinkers and begin to 
see the world in the cold and clear light of 
science, liberated from the thraldom of super- 
stition. 

How can we bring the knowledge of Biology 
to the common man? I suggest that we should 
open “Museums of Evolution” in the public 
parks of all the university towns of India. At 
least we should make a .start by opening such 
museums in centrally situated towns like 
Delhi and Allahabad. Parties of students 
should be invited from all the schools served 
by the university concerned and given lec- 
tures in Hindustani on the evolution of life 


and its significance, in these museums. A 
programme can be arranged on a provincial 
basis for all schools served by a particular 
museum, so that these institutions and their 
staff remain busy all the year round. 

A “Museum of Evolution” is not a Natural 
History Museum in which all types of animals, 
dead or fossilized, are preserved. In a “Mu- 
seum of Evolution” only those animals and 
plant types which have any evolutionary 
significance can find a place. It is a museum 
whose primary function is educational. In a 
“Museum of Evolution”, the evolutionary 
• history of ‘Life’ through the various geological 
epochs should be pictorially shown by means 
of mural paintings, charts, models and speci- 
men of animals and plants of evolutionary 
importance. We can also show the process of 
evolution in the inorganic and organic world 
by means of models, e.g., the evolution of 
atoms from electrons and protons, of mole- 
cules from atoms, _ and of colloids from mole- 
cules. The evolution of the planetary system 
from gaseous matter of a Nebula can also be 
shown by means of models.. Then we can 
show the progress of life through the ages 
from unicellular Algse and Protozoa to Coelen- 
tsrates. Fishes, Ferns, Amphibia and Lycopods, 
Reptiles and Gymnosperms, and Mammals and 
flowering plants to Man and the present-day 
vegetation, by means of mural paintings, clay 
models and charts. The radiation of phyla of 
various plants and animals can be shown on 
a cone-like structure. Fossils of ancient plants 
and animals should also be shown, and in the 
case of rare missing links like Archceopteryx 
and fossil horses, plaster casts obtained from 
geological mueums of Europe and America 
can serve our purpose. We can also show the 
evolution of limbs, skeleton, ears, eyes, brain, 
heart, kidneys and sex organs from worms to 
Man by means of models. 

A Portrait Gallery of Evolutionists 

A separate room should be reserved for the 
portraits of eminent thinkers who have dis- 
covered the theories and facts of evolution and 
have militantly spread the idea in face of 
opposition from so-called religious people, 
Lamarck, Erasmqs Darwin, Charles Darwin, 
Wallace, T. H. Huxley, Haeckel, Weissmann, 
Julian Huxley, and H. G. Wells, will inevitably 
find a place in such a portrait gallery of Evo- 
lutionists, and below their portraits, a gist of 
their works should be given for the benefit of 
the visitors. In such a Museum, a Library of 
all available books on Evolution should also 
be maintained, and pictorial cards and illus- 
trated books on the subject of evolution should 
be sold to visitors at cheap prices. Bible socie- 
ties provide free copies of Bibles to heathens 
when they visit the countries of the West, 
while on the other side, we see that no attempt 
has been made in this country to provide even 
cheap literature on a subject of such great im- 
portance as Evolution, which affects man’s out- 
look on life so fundamentally. Cheap stereo 
scopic picture-books, fitted with the usual red 
and blue celluloid orthoscopes, showing vari- 
ous geological landscapes and forms of life 
prevalent in those periods, can be produced 
at democratic prices for sale to visitors. Cheap 
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picture-postcards of useful evolutionary charts, 
fossil animals and plants, and eminent evolu- 
tionists and biologists with brief descriptive 
notes should also be produced for sale to stu- 
dents and visitors at cost price. Films show- 
ing a reconstruction of evolutionary progress 
of life should also be shown in these museums. 
Walt Disney, in his Fantasia, has shown us a 
film which can be suitably modified for educa- 
tional purposes. We should diffuse the know- 
ledge of the theories and facts of Evolution 
among the masses thus rousing them from their 
age-long sleep. It we can get the services of 
mural painters, like Diego Rivera and Orzoco, 
we should also venture into the facts of social 
evolution, showing the march of humanitj^ from 
the primitive society of the Paleolithic period, 
through Pastoral, Agricultural stages, and 
Feudalism, Mercantilism, to Capitalism and 


ultimately to Socialism under the impact of 
Technology. 

Such “Museums of Evolution" snould have a 
prominent place in our post-war educational 
programmes and plans. This is an age of 
visual education, and the plan of museums of 
Evolution with mural pictures, models and 
specimens, which we have outlined above, all 
serve as a better medium of instruction as 
compared with scores of schools and colleges. 
School teachers and students, who would come 
from all over the countryside to these muse- 
ums, will become apostles of science and cul- 
ture and will play an important role in edu- 
cating India and in producing a generation of 
enlightened and cultured people, who will be 
able to hold their own in the vanguard of 
world progress. 

M. S. Randhawa. 


PROF. OTTO HAHN 


PROFESSOR OTTO HAHN, who has been 
^ awarded the Nobel Prize in Chemistry for 
the year 1944, is a distinguished worker in the 
field of radioactivity. He has to his credit the 
discovery and isolation of several radioactive 
elements, as also the now well-known pheno- 
menon of nuclear fission. Born on the 8th 
March 1879, he started his career as an organic 
chemist in an industrial concern and quitted 
this early to take up the study of the chem- 
istry of the radioactive elements, being im- 
pressed by the outstanding work of Madame 
Curie and Rutherford. Working at first under 
Sir William Ramsay in the University College, 
London, he studied the activity of thorianite 
and isolated radio-thorium. In 1905, he pro- 
ceeded to Montreal to work in Rutherford’s 
laboratory and discovered radio-actinium. Re- 
turning to Berlin to work in the radioactivity 
section of the Kaiser Wilhelm Institut Fur 
Chemie (of which, later, he became the Direc- 
tor), he discovered mesothorium and perfected 
a method of separating radioactive products, 
using the recoil phenomenon. When he was 
elected to the Prussian Academy of Sciences 
in recognition , of these researches and referred 
to his good fortune in working with men like 
Ramsay, Soddy and Rutherford, the President 
of the Academy naively remarked, “In science 
we very often find work without luck, but 
never luck without work”. It will be interest- 
ing to recall that at a meeting in Bangalore 
some years ago to honour Sir C. V. Raman on 
his receiving the Nobel Prize, the Chairman, 
Prof. H. E. Watson, made a similar remark, 
“Accidents come to only those who look for 
accidents”. 

In the year 1918, in ..collaboration with Frau- 
lein Lise Meitner, Otto Hahn discovered proto- 
actinium, the immediate radioactive parent of 
actinium. They also came across the first 
example of nuclear isomerism in studies of the 
disintegration of uranium. With v. Baeyer 
and Meitner, Hahn showed by means of a 
magnetic analysis that the internal conversion 
electrons associated with gamma-rays always 
consist of perfectly homogeneous groups. 
When the idea of the .possible existence of 
elements of atomic number higher than that of 
uranium was being put forward by Fermi, 
Ijgiged on experiments on neutrQn-irradiate(J 


nuclear reactions carried out by him and his 
collaborators in Rome, Irene Curie and 
Savitch in Paris and Hahn and his co-workers 
in Berlin, set out to examine the products 
formed by the entry of the neutron into the 
uranium atomic nucleus, to confirm Fermi’s 
conclusions. Actually, the searching chemical 
analyses of Hahn and Strassmann revealed That 
short-lived isotopes of barium and lanthanum 
are formed when neutrons bombard uranium. 
In announcing these unexpected results in the 
columns of Naturwissenschaften of 6th January 
1939, they wrote with a certain amount of 
trepidation, “Perhaps, after all, our results 
have been rendered deceptive by a series of 
strange accidents”. Soon after this announce- 
ment was made, Lise Meitner and Frisch 
pointed out in the columns of Nature, that the 
entry of the neutron into uranium brings 
about the disruption or “fission” of the nucleus, 
into two lighter fragments of nearly equal 
mass and charge, flying apart with great 
energy. Further chemical investigations in 
Hahn’s laboratory showed that xenon and 
strontium were the final products in the break- 
up of the uranium nucleus. On the 23rd July 
1939 Prof. Otto Hahn gave a talk on these 
researches at the Royal Institution in London, 
as a special guest of the Royal Society. 
Prof. Niels Bohr who attended this meeting, 
on his way back to Copenhagen from U.S.A., 
gave an account of his theory of nuclsar fis- 
sion, on the basis of the liquid drop model of 
the atomic nucleus, 'put forward by him, some- 
time earlier. A more elaborate theory of the 
mechanism of fission was given subsequently 
by Bohr and Wheeler in the Physical Revieip. 
Further experimental work by F. Joliot in 
Paris and Glasoe, Fermi and others in 
U.S.A., established the phenomenon of nuclear 
fission and indicated that it may be brought 
about in other heavier nuclei as well, by irra- 
diation with neutrons or in some cases v/ith 
gamma-rays. In conclusion, it may be record- 
ed that the investigations of Hahn and his co- 
workers are unsurpassed in the assiduity with 
which they have been carried cut and the far- 
reaching developments they have led to. 

C. K. SUNDARACHAB. 

G, Stjryan, 
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RONTGEN RAYS, 1895-1945 
By S. RAMA SWAMY, ph.D., F.inst.p. 
(Department of Physics, Central College, Bangalore) 


T T is fitting that on this occasion ot ths 
commemoration of their discovery half a 
century ago, we should refer to X-rays by the 
name of their discoverer, even though such a 
terminology is now obsolete. Wilhelm Konrad 
R>ntgen discovered X-rays while operating a 
discharge tube in his laboratory at Wiirtzburg 
in November 1895. For this discovery of 
fundamental importance in physics he was 
awarded the Rumford Medal of the Royal 
Society in 1896 and the first Nobel Prize in 
physics in 1901. This discovery opened the 
gates to a vast new field of fundamental 
scientific and industrial research and placed 
a new and pov.^'erful tool in the hands of the 
medical man for the alleviation of human 
suffering. The vastness of the field and the 
fundamental nature of the discovery may 
perhaps be best realised by the statement that 
during the fifty years following the discovery, 
as many as seven Nobel Prizes have been 
awarded for discoveries in X-ray physics. 
Eminent men of science have since worked in 
this field making outstanding discoveries of a 
fruitful character seme of which have been of 
much use not only in physics but in other 
branches of science and industry. The dis- 
covery of X-rays was not a matter of chance. 
Rontgen was looking for invisible radiations 
emitted by a discharge tube. For this purpose, 
he had on his table a small screen of ca:d- 
board coated with crystals of barium platino- 
cyanide such as those used at the time in 
Germany for revealing the invisible rays of 
the spectrum. Rontgen carefully covered up 
the discharge t^be with black paper and 
excited it to find out whether all light was 
excluded. To his intense surprise he found 
the screen shining brightly. This led to fur- 
tbei investigations and the ultimate discovery 
of invisible radiation from the tube, to which 
he gave ‘the name X-rays “for brevity’'. These 
rays w£re found to be emitted by the spot on 
the discharge tube bom.barded by the cathode 
rays. Rontgen conducted further exp:riments 
and discovered that X-rays traverse maHer 
epaque to ordinary light and that thsy affect 
the photographic plate. He announced his dis- 
covery in a paper presented before the Physik- 
Medic. Gesellschaft of Wurt/burg in December 
1895. This paper was subsequently reprinted 
in Annalen der Physik (64, 1, 1898). In this 
vEry first paper he anticipated many of the 
different applications of X-rays w''hich have 
developed during the past fifty years. 

X-rays are emitted by any material bom- 
barded by cathode particles. In X-ray tubes 
a metallic target, known as the anti-cathode, 
is provided for this purpose. In so-called gas 
tubes cathode-rays produced by the discharge 
are focussed on the anti- cathode by suitably 
shaping the cathode. In hot cathode tubes the 
electrons emitted by the hot filament of the 
cathode are accelerated by the applied tube 
voltage. They are also focussed on the anti- 
cathode by stprrpunding the by s 


concentric metal cylinder, one end of which 
projects a little beyond the filament. X-rays 
are emitted from the focal spot on the target, 
in gas tubes it is necessary to maintain a 
residual gas pressure of the order of about 
20 ---3 mms. of mercury for running the dis- 
charge. The hot cathode type of tube is com- 
letely evacuated, degassed and sealed off. The 
tube voltage was generated by an induction 
coil in the early days. The high tension 
transformer is universally employed nowadays. 
During the past fifty years the application of 
X-rays in medicine, industry and scientific re- 
search has advanced very rapidly. Advance 
in the design ana manufacture of X-ray appa- 
ratus has kept pace wnth the rapid advance 
in the application of X-rays. The range of 
apparatus commercially available is consider- 
able, each type serving a specific purpose. 
X-ray tubes employing voltages of the order 
of millions are in regular use particularly in 
America. One such was developed by the 
Massachusetts. Institute of Technology and is 
installed at the Huntington Memorial Horp'tal 
of the Harvard Medical School. Another one, 
thirty feet long and weighing ten tons, is in 
use in the Mczelle Sasson High Voltage .X-ray 
Therapy Department of St. Bartholowew’s 
Hospital, London. 

The use of X-rays for diagnostic purposes 
in medicine was the first to be realised. , Within 
a very short time of their discovery, they were 
successfully employed for diagnosing a dis- 
eased thigh bone in Paris, for observing the 
reunion of a fractured bone in Berlin and for 
the location of a bullet lodged in the calf of 
a patient in America. For diagnostic pir;‘p"ses, 
the X-ray shadow of the subject is observed on 
a fluorescent screen or a''tsrnatwcly photo- 
graphed for obtaining a permanent record. 
Such a photograph is known as a rad.ogram, 
the technique its Elf being known as radio- 
graphy. Radiography is a routine i'"' many 
medical institutions nowadays. Bone and such 
other dense material throws deepsr shadows 
than surrounding tissue so that the radiologist 
can, as it were, look inside the body of the 
patient. 

Radiography is also in general use in indus- 
try, particularly in Europe and America. The 
detEction of flaws in weldings, pressings, forg- 
ings and castings and also the inspection of 
assembled articles like radio valves, fuses and 
so on by radiographic methods is a matter of 
routine in many factories. This method is 
invaluable in the aircraft industry. Radio- 
grams are often of great help to fine art for 
scrutinising works of art reputed to b: ancient. 

After the discovery of diffraction of X-rays 
by crystals in 1912 by Max von Laue, great 
advances were made on the invsstigatlon of 
the nature of X-rays on the one hand and the 
fine structure of matter on the other. Rontgen 
was of opinion that X-rays are waves due to 
longitudinal vibrations in the so-called lumini- 
ctber, §pme physicigts^ mainly British, 
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thought that they were corpuscular like 
cathode-rays. But Laue’s discovery definitely 
proved that X-rays are electromagnetic waves 
similar to light. Their wavelength lies in the 
range of about 0*06 to 500 A. The work of 
Barkla, Mosley and others has shown that 
the X-rays emitted by the anti-cathode of 
an X-ray tube are of two types, viz., the con- 
tinuous radiation and the characteristic radia- 
tion. The continuous radiation consists of all 
wavelengths above a short-wave limit which 
itself is dependent on the voltage applied to 
the X-ray tube. The characteristic radiation 
consists of monochromatic radiation character- 
istic of the element of the anti-cathode. Every 
element has its own characteristic X-ray spec- 
trum and X-ray spectroscopic methods have 
been developed for the analysis of any given 
material. Such methods led to the discovery 
of Hafnium by Hevesy and Coster in 1923. A 
systematic study of X-ray spectra has gone a 
long way towards the elucidation of atomic 
structure. 

The diffraction of X-rays by crystals has led 
to the systematic study of the solid state of 
matter. The structures of a very large num- 
ber of crystals have been determined resulting 
in the comprehension of many phenomena 
connected with the solid state of matter. 
Among outstanding workers in this field may 
be mentioned the late Sir William Bragg and 
his school. 

X-ray crystallographic methods find a large 
number of applications in industry like the 
measurement of stress in castings, pressings 


and forgings. Many problems confronting the 
metallurgist like thermal equilibrium, internal 
stress and strain, crystal texture and phase 
identification may be solved by simple X-ray 
crystallographic methods. The development of 
these methods has advanced to such an extent 
as to warrant the organisation of Industrial 
X-ray Conferences by the Institute of Physics. 

Systematic work on the biological effects of 
X-rays was stimulated by the discovery that 
continuous irradiation produces a disease 
known as X-ray dermatitis. X-ray hradia.tion 
in proper doses inhibits the grov’th of living 
cells in tumours. But prolonged exposures 
may produce proliferation of cells resulting in 
cancer. Some of the early X-ray workers be- 
came victims to such disastrous biological 
effects. Recommendations for adequate protec- 
tion from such effects have been drawn up 
and published by the International Congress 
or Radiology. The biological effects are made 
use of in the treatment of certain types of 
tumours and skin diseases. X-ray irradiation 
is also knowm to produce mutations of chromo- 
somes in certain cases. 

Even from a casual survey of the past half 
a century of X-ray work, one cannot help 
finding that there are very few branches of 
human knowledge and experience which have 
not felt the impact of the developments of 
applications of X-rays. It is not too much to 
hope that their applications to the advance- 
ment of human knowledge and the alleviation 
of human suffering may multiply a thousand- 
fold. 


A LARGE-SCALE YIELD SURVEY ON COTTON 

By V. G. PANSE,i R. J. KALAMKAR-’ and G. C. SHALIGRAMi 


S INCE 1942-43 studies have been in progress 
on cotton for evolving a suitable method 
on a random sampling basis for forecasting 
and estimating the yield of the commercial 
crop. These have led to extensive develop- 
ments, and not only has one large-scale sur- 
vey on cotton been successfully carried out in 
the Central Provinces last year and another 
proceeding in the current season, but similar 
large-scale surveys on the principal food- 
crops, wheat and paddy, have been completed 
(Sukhatme, 1945) and are being conducted in 
different provinces by the Imperial Council of 
Agricultural Research. Within a short space of 
time, an efficient practical tool has thus been 
made available for measuring with precision the 
yield of crops covering millions of acres. The 
object of the present article is to describe the 
yield survey on cotton conducted during 
the season 1944-45 in Central Provinces and 
Berar. This survey, which has spread over 
29,342 square miles and covered nearly three 
million acres of cotton, provided for the first 
time the means of estimating the average 
yield per acre and total production of cotton 
in the province by a scientific objective pro- 
cess. 

For a proper appreciation of the sampling 

1. Institute of Plant Industry, Indore. 2, Depart- 
jpent of Agriculture, Central Provinces, 


technique adopted, it will be useful to describe 
in broad terms the structure of a province in 
India. A revenue district is the major admin- 
istrative unit in a province, and a province 
usually contains 20 to 25 districts. The geo- 
graphical area of a district is about 3,000 sq. 
miles. A district is divided into four or five 
tahsils or taluqs, each with an area of 600 to 
800 square miles and containing roughly 400 
to 500 villages. A tahsil is further divided into 
three to five circles for the convenience of the 
revenue administration and a circle contains 
about a hundred villages. A Revenue Inspec- 
tor is stationed in each circle. Communica- 
tions between villages are poor. Good metal 
roads are few and far between and most 
of the villages are only accessible by a cart 
track. The revenue map of a tahsil with the 
village boundaries marked on it looks like a 
honey-comb with the villages forming the cslls 
of this comb. The map of a single village re- 
produces the same pattern with indiwdual 
fields forming the cells. Complete lists of vil- 
lages in each tahsil or in each circle are avail- 
able with the Land Records Department. The 
area of each field is accurately measured perio- 
dically and recorded in the villages. Except in 
provinces like Bengal and Bihar with a perma- 
nent land revenue settlement, there is a village 
accountant or patwari for each village or a 
group of villages and one of his principal 
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duties is to make a complete seasonal enume- 
ration of area under different orons by an 
inspection of fields within his jurisdiction. It 
is t his unique fe ature of the land revenue 
administration in India which imparts to the 
fi.^ures for annual crop acreages in most pro- 
vinces a degree of accuracy unequalled in any 
other country in the world. 

Such a framework lends itself excellently to 
the application of stratified random sampling. 
The tahsils form relatively homogeneous and 
compact subdivisions of the tract to the sur- 
veyed, and villages and fields provide the 
principal and secondary sampling units. A 
strictly random selection of the sample villages 
within a tahsil can be made easily from the 
village list and a similar random selection of 
fields within a village also presents no diffi- 
culty as the list of all fields growing a parti- 
cular crop in the selected village can be readily 
had from the patwari The selected fields can 
be sample-harvested by locating one or more 
plots of a suitable size in random positions. 

From two pilot surveys described earlier -in 
this Journal (Panse and Kalamkar, 1944 a, b), 
the first carried out in Akola district in 1942- 
43 and the second in Akola and Buldana dis- 
tricts in 1943-44, it was found that if some 200 
villages were sampled over the whole cotton 
tract of the province and four fields sample- 
harvested in each selected village, the provin- 
cial yield would be estimated with a standard 
error of 3 per cent, or less. This expectation 
as will be seen later, was borne out in the 
present survey. It was also found that the 
harvesting of a plot of 1/10 acre size, with 
which both the district land records staff and 
the farmers are familiar because of its adop- 
tion in the departmental crop cutting work, 
was quite satisfactory on the ground of prac- 
tical convenience, as any change in plot .size 
from 1/20 acre to 3/10 acre did not lead to 
a material change in the accuracy of the final 
yield estimates. It was, moreover, sufficient 
to harvest only one such plot per field as varia- 
tion within a field was found to be quite 
small compared to the variability between 
fields. 

The plot size may be made somewhat small- 
er in a tract where the yield level is higher; 
but very small plots, say 10 or 12 square feet 
in size, like those adopted by otlier workers 
(Hubback, 1927 ; Cochran, 1939 ; King and 
others, 1942) in surveys on cereals are obvi- 
ously unsuitable for cotton where the harvest 
is gathered in five or six rounds of pickings' 
spread over a period of three or four months. 
The use of such small plots in other crops also 
is beset with difficulties, both statistical and 
practical, from which the large plot is mostly 
free. In spite of its limitations the small plot 
seems to be adopted by workers in England 
and America on the grounds of convenisnce 
and economy; but it cannot necessarily claim 
the sarhe advantage in India. The relation- 
‘ ships between the availability and cost of 
field labour on the one hand and of transport 
and travelling facilities on the ether are 
entirely different in the two cases. 

The present survey included all four dis- 
tricts in Berar and three other districts, Nimar, 
W^rdha and Nagpur, and three more Uihsil^, 


Current 
Science 

one each from the districts of Hoshangabad, 
Chanda, and Chindwara, from the rest of the 
p^'ovince. It was carried out in 34 tahsilfi in 
all and sampled 99^/^ per cent, of the total 
cotton acreage in the province. A total of 204 
villages were randomly selected in these 34 
tahsils. In assigning the number of villages 
to each tahsil, two points need to be consi- 
dered. The first is that the number of villages 
per tahsil should be in proportion to ths cot- 
ton acreage in the tahsil in order to attain 
maximum accuracy in the provincial estimate 
of yield. Secondly, it is necessary to estimate 
the average yield of each district within a 
reasonable margin of error, as this yield figure 
is used administratively and forms the basis 
for calculating the normal or standard yield 
for the district. The latter condition requires 
that a certain minimum number of villages 
must be selected in each district irrespectve 
of its cotton acreage. As a comparison between 
these two considerations, the following scale 
was adopted for the selection of villages in the 
present survey. 


Area under cotton in the 
tahsil 

No. of villages selected per 
tahsil 

Less than 50 thousand 


acres 

4 

50-120 

6 

120-130 

8 

above 139 ,, 

9 


A somewhat larger total number of villages 
than the number available in the present sur- 
vey needs to be selected for a more satisfac- 
tory distribution according to the cotton acre- 
age. The number in the present survey was 
restricted by the factor that the fieldwork was 
to be done by a wholetime temporary staff of 
fieldmen, each in charge of a group of three 
or four villages, and travelling between vil- 
lages had to be kept down to a mininfium. 

In each village, four cotton fields were ran- 
domly selected and a plot of 1/10 acre (33 X 
162') was marked in a random position in 
each field and harvested. The produce was 
weighed by accurate iron beam balances ond 
standard weights supplied to fieldmen, as the 
village balances and weights are unreliable, 
and the local weights, moreover, have widely 
varying connotations. The results of the sur- 
vey are summarized in Table I. 

The average yield per acre for the whole 
province was determined with a standard 
error of 2-9 per cent., and an error of this 
magnitude was predicted when the present 
survey was planned. The average yield per 
acre in different districts had a standard error 
ranging from 5 to 11 per cent. A som?what 
higher standard of accuracy of the district 
estimates is clearly desirable, and the number 
of villages per district must be increased in 
future surveys, with a view to attain a stand- 
ard error of the district estimates of yield as 
near to 5 per cent, as possible.. 

The official yield figure for the whole pro- 
vince w^s 193*6 Vps, of ^ee<i-cotton per acre 
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Table I 


Name of district 

Cotton area 
(thousand acres) 

No. of villa- 
ges selec.ed 

Yield of kapas 
(seed ottonj Ijs. 
per acre 

j 

S.E. per ce:, 
j of yielj 

Total produ'tion 
in baiei o lint 

1 bale=.392 Ids. 
lint) 

Buldana 

Akola 

Amraoti 

Yeotmal 

■ 

469-1 

561-1 

552-1 

511-8 

30 

38 

33 

39 

194- 6 

195- 0 

143-6 

2u7*2 

7- 8 

5-5 

8- 6 

5-4 

• 79154 

92S10 

65292 

89UU3 

Total Berar block 

2094-4 

14 

184-6 

3-3 

326359 

Nimar 

Wardha 

N agpur 

Hard a {tahsil) 

Wi rora 

Sausar {tahsil) 

238-4 

269 6 

108-0 

7-8 

33-5 

22 8 

18 

18 

16 

4 

; 4 

4 

lnS-3 

137-2 

123-6 ' 
98-9 
l£2-o 

141-6 

7-0 i 

l(J-9 

10-8 j 
16*7 1 

23-3 1 

6-8 j 

i 28556 

31272 

11417 

654 

32.-.1 

2816 

Totai C.P. block 

675-4 

64 

141-3 

1 

77966 

Whole province(C.P. and Berar) 

2769-8 

204 

- 174.1 

2-9 j 

j 

404225 


according to the final forecast. It was 10-6 
per cent, higher than the survey estimate, and 
the excess being more than twice the standard 
error of the survey estimate should be taken 
to be real. The excess in the separate blocks, 
Berar and C.P. was of the same order. The 
official overestimate has to be mainly attribut- 
ed to a significant excess of 39*6 per cent in 
Amraoti district and of 23-1 per cent, in 
Nimar district though the official figures were 
slightly higher than the survey estimates in 
most districts. It should be recalled that in 
1943-44 when yield was much higher, and the 
survey estimates were 282 and 299 lbs. per 
acre in Akola and Buldana districts, the offi- 
cial figures were lower by 10 and 17 per cent, 
respectively. The tendency in the official fore- 
casts to underestimate good crops and over- 
estimate poor crops is well brought out by the 
survey results for the past three years. 

The total production for each district and 
for the whole province is shown in terms of 
lint in the last column of Table I. Conversion 
of seed-cotton into lint involves the use of a 
factor for ginning outturn. The usual proce- 
dure is to adopt a conventional figure of 33i/a 
as ginning percentage. Its use, however, 
might introduce an error and possibly a bias 
in the estimated total production of lint, as 
the ginning percentage is known to vary 
according to the season and the variety of 
cotton. It was found, in the year 1943-44, for 
example, that the variety Jarilla (G. arhoreum 
var. neglectum) ginned by the agricultural de- 
partment gave a ginning outturn as high as 
37 y 2 per cent. The rapid spread of this 
variety, which is growing in popularity, is 
bound to raise the average ginning outturn of 
the cotton tract in the province. For these 
reasons an attempt was made through the pro- 
vincial department of industries to obtain gin- 
ning outturn data of the commercial crop of 
the season from owners and operators of gin- 
ning factories located in the cotton tract. Out 


01 82 factories addressed, apparentlv reliable 
information was secured from 61. From these 
data, ginning percentage values, apnropriatelv 
weighed according to the quantity ginned 
and varieties, were calculated for almost 
every tahsil for conversion of seed-cotton pro- 
duction into that of lint. The ginning percen- 
tage values ranged from 29-7 to 34-3 in differ- 
ent tahsils and were generally higher where 
the variety Jarilla was dominant. 

For the area covered by the survey the total 
production was thus estimated at 404.225 bales 
of lint as shown in Table I and this estimate 
is subject to a standard error of 11,456 bales. 
The area was, as stated earlier, 99^4 per cent, 
of the ^ total cotton acreage. Extending the 
calculation to the full 100 per cent, area, the 
estimates of total production and its standard 
error were altered to 406,558 and 11,664 bales 
respectively. From the official estimates of 
the yield of kapas (seed-cotton) per acre and 
a ginning outturn of 331/^ per cent., the tctal 
production for the whole area was calculatsd 
at 456,681 bales or 12*3 per cent, must be 
coimtsd to be in significant excess. If actual 
ginning percentages foimd from factory data 
were employed to convert the oSicial yield 
figures for ssed-cotton into lint, the official 
estimate for total production -would be reduced 
to 449,148 bales and would then be higher 
than the survey estimate by 10-5 per cent., 
the excess still being significant. 

Apart from its principal function of provid- 
ing reliable yield estimates, the sampling sur- 
vey can be utilized to obtain a considerable 
amount of ancillary information of great prac- 
tical and scientific value. On certain topics, 
the survey is the only means of procuring 
representative data. A variety of useful data 
were collected in the * course of the present 
experiment and are under examination. Space 
would not permit us to do more than make a 
brief reference to one or two items here. 
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The variety of cotton grown and its condi- 
tion of purity were carefully observed in all 
selected fields, in order to assess the spread 
of improved varieties in the cotton tract. In 
this respect Berar was found to be in a dis- 
tinctly better position than the rest of the 
province. Jarilla w^as practically the only 
variety grown in .Buldana district, and in 
Akola district too, the varieties Jarilla and 
Verum (G. arhoreum var. neglectum) account- 
ed for nearly 90 per cent, of the fields. In 
Amraoti, besides Jarilla, 30 per cent, of its 
cotton area was under Buri (G. hnsutum) , an 
improved American Upland variety. In the 
rest of the province, most of the area was 
found to grow unselected indigenous cotton 
(G. arhoreum var. neglectum), ecepting Nimar 
district which had most of its area under im- 
proved varieties including 40 to 45 per cent, 
under Buri. This summary of the spread of 
improved seed has, however, to be qualified 
by the observation that a considerable degree 
of admixture was found in the fields. For 
example, only about 25 per cent, of the fields 
under Jarilla had a pure or a nearly pure 
crop of this variety. The Upland variety Buri 
was found to be purer in that about 65 per 
cent, of the fields with this variety were found 
free from admixture with indigenous plants. 

, Cotton is grown in the province mostly in 
mixture with other crops, chiefly tur {Cajanus 
indicus), the usual practice being to sow a 
few lines of tur at intervals among the cotton 
rows across the whole field. In calculating 
the net area under cotton an allowance is 
made for the areas occupied by these other 
crops. In Berar, the patwari directly records 
the net areas of cotton and of other crops in 
the field by eye appraisement while in the 
rest of the province numerical . factors are pre- 
scribed for converting the gross area of cotton 
mixtures, which is recorded, into net area 
under cotton. To verify the soundness of this 
procedure and examine the accuracj^' of the 
allowance made for crops grown mixed with 
cotton, actual counts of rows of cotton and 
other crops were made in the fields selected 
for the survey. The analysis of these counts 
showed that the allowance made by the cur- 
rent procedure is substantially correct. No 
significant discrepancies were found in Berar, 
and in other districts also the conclusion was 
that only in areas on the periphery of the 
cotton tract, the extent of the mixture of other 
crops in cotton was probably underestimated. 

The problem of improving yield forecasts 
from the standing crop is also being studied 
and eye estimates of the crop of the selected 
fields and quantitative observations on stand, 
number of bolls and boll weight, in small 
sample areas in the plot are recorded for com- 
parison with the actual yield. The object is 
to determine how far eye appraisement alone 
can be relied on or whether it has to be sup- 
plemented or even replaced by quantitative 
observations. The possibility of a further im- 
provement in the yield forecast made at the 
beginning of the harvesting season from a 
knowledge of the yield of the first picking is 
also being examined. 

On the technical side, valuable information 
on the optimum number of samples and their 
distribution can be obtained from an analysis 


of the survey data. The methods employed 
for this purpose have been indicated in an 
earlier article (Panse and Kalamkar, 1944 a). 
The analysis of variance of the plot yields in 
the present survey showed that variability 
between villages was 1*56 times the variability 
between fields within villages in Berar dis- 
tricts, and 1-32 times in C.P. The two analy- 
ses were made separately because the variation 
both of fields and of villages was appreciably 
higher in Berar than in C.P. In the two pre- 
vious seasons’ surveys in Berar, the ratio of 
variation between villages and fields ranged 
from 1-4 to 18, and was thus of the same 
order as that observed in the present survey 
though the absolute variability of villages and 
fields differs appreciably in different seasons 
and in different tracts. 

The number of villages and the number of 
fields per village required to be selected for 
securing yield estimates for the whole tract 
with a given degree of precision were calcu- 
lated from the present results and are shown 
in Table II. 


Table II 

Number of villages and standard error of 
mean yield 


No. of villages and standard error of 


per village 

Berar -results 

C. 

P. results 


l%s e.^2%s.e. 

3%s.e. 

l%s.e. 

2%s. e. 

3%s.e. 

3 

2216 564 

246 

1786 

446 

198 

4 

1825 456 

203 

1425 

366 

168 


Previous surveys had yielded numbers of 
the same order of magnitude. The actual 
numbers obtained from different surveys 
would naturally differ to some extent both on 
account of real differences in variability, and 
the sampling errors to which these numbers 
are subject. The present figures are found 
to have sampling errors of 15 and 18 per cent, 
in Berar and of 20 and 24 per cent, in C.P. 
It is rather clear from the three years’ results 
that sampling on a scale sufficient to attain a 
standard error of 1 per cent, of the average 
yield is not a practical proposition in cotton. 
This low error can be reached in surveys on 
cereals (Sukhatme, 1945); but cotton is obvi- 
ously more variable, and a standard error of 
2 to 3 per cent, is all that can be aimed at. 
Experience in U.S.A. is similar (Sarle, 1932). 

The ultimate goal of the present surveys is 
the introduction of the random sampling 
method as a permanent feature in the estima- 
tion of crop yields. The fieldwork of the sur- 
veys will have to be done by the exi.sting 
departmental staff as the employment of any 
large permanent staff for this work alone 
seems out of question. Equipped with the 
technical experience of the past three years, 
we are now in a position to study the organ- 
izational phase of the problem, and this aspect 
has been given primary consideration in plan- 
ning the provincial survey in C.P. and Berar 
for the current season. The temporary staff 
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of wholetime fieldmen employed previously has 
been dispensed with and the fieldwork is 
entrusted to the locally stationed district staff 
of the Land Records Department. For admin- 
istrative convenience and a more even .distri- 
bution of work, the revenue circle has been 
adopted as the unit for sampling in place of 
the tahsil though this change is not likely to 
lead to any further increase in statistical accu- 
racy of the yield estimate. Two villages per 
circle where the cotton area is below 20,1)00 
acres, and three for higher acreages is the 
scale of sampling adopted. This modification 
has resulted in the selection of a large number 
of villages, 335 against 204 in the last year, 
and made possible their distribution in pro- 
portion to the cotton acreage. The increase in 
the number of villages will be advantageous 
for both reasons. There are three fields under 
experiment in each village and the experiments 
in each circle are in charge of the Revenue 
Inspector of the circle. The supervising staff 
for each district 'also belongs to the department. 
The projected survey will be watched mainly 
to test the working efficiency of the organiza- 
tion, to detect its possible shortcomings and 
devise suitable remedies for these. AVith its 
conclusion the end of the experimental stage 
will be reached, and we may then expect with 


confidence that the provincial administrations 
will undertake yield surveys on this plan 
under technical direction as an annual 
routine. ’ . 

The survey described in the present article 
was financed by the Indian Central Cotton 
Committee. It is 'a pleasure to acknowledge 
the wholehearted co-operation and encourage- 
ment given by Mr. M. I. Rahim, t.c.s., first as 
Director of Land Records, and later as Com- 
missioner of Berar, and Mr. B. A. Bamba- 
wale, I.C.S., the present Director of Land 
Records, in the prosecution of this experiment. 
The initiative and hard work of Mr. N. N. 
Bhide, who was in charge of the fieldwork, 
was responsible for its satisfactory completion. 
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RIVER FLOOD CONTROL^' 

By Rajasevasakta M. G. RANGAIYA, b.a., b.e. 
[Chief Engineer and Secretary, Mysore P.W.D. (Retired)] 


Nature and Extent of the Problem 
A LL over the world the problem of combat- 
ing the destruction and damage caused by 
river floods is confronting the engineering 
profession. From the earliest times China has 
been affected by the floods of the Hoango and 
the Yangtse, as also our own naother- country, 
India, particularly parts of Bengal, Bihar and 
Orissa on the east, and the Indus Valley on the 
west coast. The Continent of America has 
figured largely during the last two centuries 
or so, where the engineers have been constant- 
ly at work during this period trying to tame 
the mighty Mississipi and other rivers. In the 
Continent of Europe flood protection works 
have been carried out during the last six or 
seven centuries, especially in Spain, France and 
Russia. In no country finality has yet been 
reached. 

Fortunately, the State of Mysore, being situ- 
ated on a plateau, is practically immune from 
inundations of rivers and consequent damages, 
though here and there are some towns which 
are affected to a small extent by floods. How- 
ever, it behoves us as engineers to study this 
world-wide problem and keep ourselves abreast 
of the work that is being done by the engineer- 
ing profession abroad. My object in reading 
this, paper is thus to stimulate study and re- 
search by the members of this Association, 
some of whom may in future years be called 
upon to tackle flood protection works. 

* Paper read before the Mysore Engineers’ Associa- 
tion at their Conference held in 1945. 


II. Collection of Essential Data 

2. The first thing to be done in devising 
measures for river flood control is the collec- 
tion of data under several heads, such as 

(1) rainfall statistics in the catchments of 

the rivers extending from the head to 
the mouth for as many ' years as may 
be possible and for as many stations 
as are available; 

(2) study of the topographical features of 

the catchment and the climatic condi- 
tions, and preparation of maps show- 
ing the areas affected by floods at 
different stages of the rivers; 

(3) gauging of river flood discharges at vital 

reaches and correlating them to the 
rainfall and comparing them with cal- 
culated discharges based on river sec- 
tions and slopes or with the recorde(^ 
flow over weirs or at bridges; 

(4) the extent and nature of damages caus- 

ed from time to time, the population 
affected and the average annual loss 
caused to the people, the government, 
public utility companies, etc. This 
information has to be separately col- 
lected for urban and rural areas. 

The study and collection of data should be a 
continuous one extending over several decades. 
This is especially so with regard to the calcu- 
lation of flood discharges. It ,may be men- 
tioned as an example that, in the case cl the 
Mississipi river in America, a Special Commis- 
sion was constituted by the Federal Govern- 
ment nearly four score years ago, and it has 
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been sitting since then collecting necessary data 
and carrying out measures for protection from 
time to time, but yet no complete protection 
has been afforded. Records of flood discharges 
show that anticipations made in the earlier 
years have been far exceeded by the actual 
flow in later years. It is stated by a certain 
authority that in the case of big rivers the 
highest floods occur once in a century or two 
or even at longer intervals. When data ex- 
tending over longer periods are not available, 
some kind of forecast based on other similar 
rivers has to be made. After comparing dis- 
charges of the various rivers in the United 
States, one Mr. Weston Fuller has shown that 
the great ' floods of each river bear certain 
definite relations to the average annual floods 
on the respective streams. From these ratios 
he has deduced the following table showing 
the frequency of maximum floods of different 
magnitude : 


Time in years 

Ratio of maximum to 
average-hour flood-rate 

5 

1*6 

10 

1-80 

25 

2*12 

50 

2*36 

100 

2*60 

500 

3*16 

1000 

3*40 


These ratios cannot, however, be successfully 
applied until the average can be determined 
fairly approximately and they should be used 
only to supplement the local data. 

III. Causes of Floods 
3. The causes of floods and the factors 
affecting the intensity of floods have to be 
found before suitable remedies can be applied. 
Flood discharges vary a great deal, depend- 
ing upon the intensity and duration of rainfall, 
the size, shape, topography and the geology of 
the catchment, the extent and nature of forest 
growth, climatic conditions of the region, etc. 
Floods of great rivers are caused by gen- 
eral heavy rains of considerable duration and 
also, more or less, by a series of local storms. 
If a watershed is long and narrow, it may have 
a less rate of flood run-off than if the catch- 
ments were -circular or fanwise. Basins with 
very gentle slope serve more or less as deten- 
. tion reservoirs, while those with steep slopes 
bring about rapid floods. When slopes are 
gentle and the rainfall is of low intensity, the 
rain water is absorbed by the soil to .a larger 
extent than otherwise ; wheil the soil is of 
sandy and gravelly nature the percentage of 
absorption is still greater. Surface vegetation 
is also another factor moderating the intensity 
of run-off. The existence of natural lakes and 
ponds brings about greater uniformity of flow 
and reduction of the peak floods. Though 
afforestation or deforestation may not affect 
floods very materially, the former reduces the 
rate - of run-off, while the latter tends to in- 
crease it. 

The discharges derived from rainfall records 
have to be verified by actual river gaugings at 


selected reaches. A hydrograph showing the 
daily flow throughout the year and' extending 
over a number of years Will be found of great 
use. A proper block survey of the tracts 
affected by floods should be made and the areas 
actually flooded at different stages of the river 
above the bank-ful stage clearly indicated on 
the maps. - 

Inundation of marginal lands is caused by 
the river flow over-topping the banks on ac- 
count of the undue silting of the river-beds, 
which, in deltaic country, are found to be 3iigh- 
er than the marginal lands. The raising of the 
river bed has often been the result of suffi- 
ent waterway not being available in the river 
to carry the heaviest floods which thus spill 
over the banks. There is a definite relation 
between the quantity of water flowing in, and 
the silt conveyed by, a river. If the ^ volume 
of flow is reduced by spilling, the silt is depo- 
sited on the bed resulting in the i*ise of the 
bed level. The waterway being thereby reduc- 
ed further, succeeding high floods have neces- 
sarily to spill over the banks more and more 
and the tendency for the bed to silt up in- 
creases from year to year. The marginal 
lands are scoured by the floods spilling over 
and their level gets gradually lowered and 
subsidiary river valleys deeper than the origi- 
nal river are thus formed. This is how in 
deltaic regions the main rivers are generally 
found to be higher than the marginal country- 
side and a number of new rivers are forrned-y- 
lower than the original river, which may die 
out in the course of centuries. 

It is thus obvious that, in a system of works 
designed to prevent damages by floods, wher- 
ever possible, the original river should be 
made to function. Levees will be of use in 
making the rivers carry more water and silt 
than they can without such aid and clear their 
own beds. The quantity of silt carried by a 
main river will not be transported in full 
when it breaks up into two or more branches. 
Such breaking up should be prevented If the 
main rivers should remain in an efficient con- 
dition. 

Sometimes it is found that floods are caused 
by encroachments on the natural water- 
way of rivers by ' structures artificially raised 
in towns and cities, authorisedly or un- 
authorisedly, or by railway and road embank- 
ments and such other works interfering with 
the river courses. It is most desirable that 
when any flood protection work is undertaken, 
a system of control on the construction of 
buildings, towns, factories, or other structures, 
etc., along river banks should be effectively 
enforced. Without such control it will soon be 
found that protection afforded at' heavy cost 
will be nullified by unauthorised encroach- 
ments. 

IV. Measures for Protection 

5. When -full data have thus been collected 
measures for protection can be designed. These 
measures may be grouped under three heads : 

( 1 ) Flood prevention, 

(2) Flood diversion and 

(3) Flood protection. 

Under the first head will, fall reservoirs and 
detention basins, afforestation, etc. 
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Flood diversion involves temporary or per- 
manent _ diversion of peak floods from places 
along rivers where harm is likely to result to 
other places where a flood is less objectionable 
or to a valley which can carry the extra floods 
safely. 

_ Under the third head are included levees, 
river channel improvements, such as, cut-offs, 
enlargements, etc. 

It has been ■ found by long experience in 
America and elsewhere that no single method 
can give hundred per cent, protection against 
floods. A thorough , examination of every pos- 
sible niethod of solution has to be made and 
conclusions reached after a full consideration 
of all the factors. The question in each case 
will be, not which method to apply, but how 
much of each will be most advantageous. 

A study of practical measures adopted in 
many countries brings out the fact that there 
is a place for all remedies above mentioned. 
It may be generally stated that the best mea- 
sure is the one that involves the least initial 
cost, reasonably low working expenses and that 
which most nearly fits in with popular ideas. 

The expenditure involved should bear a 
reasonable proportion to the losses to be 
averted and the benefits to be secured. If the 
protection of big cities and industrial areas are 
involved, half-way measures will not do. The 
protection against floods must in their case be 
absolute and certain. If, however, only agri- 
cultural interests are to be protected, the aim 
should be more to prevent loss of life, both 
of men and animals, and serious damage to 
crops. In this case it may not be necessary 
to avoid flooding of agricultural lands altoge- 
ther, as a certain amount of flooding of crops, 
will not result in their total destruction, while 
there may be some advantage gained by partial 
flooding. The remedy need not, therefore, 
aim at complete protection, as in the case of 
cities and industrial areas, but only partial 
relief. The success of such protection has to 
be tested by the rapidity with which the far- 
mers can rehabilitate themselves after an oc- 
casional crop .loss. 

Thus, after a full preliminary investigation 
of the several methods, it would be possible to 
eliminate or defer some of the more costly 
alternatives and confine detailed investigations 
to the cheaper remedies and save time and 
money. 

6. I shall now offer a few brief remarks on 
each of the methods referred to above. 

(b) Flood Prevention . — Storage reservoirs 
and what are called detention basins, afforesta- 
tion, ground water storage and such like mea- 
sures are included under this head. Storage 
dams, if built of the required capacity, have 
no doubt, the effect of moderating floods, ie., 
reducing the heights of extraordinary maxi- 
mum floods. If reservoirs are to be effective 
against such floods, they must be kept empty 
in order that high floods may be absorbed at 
any time during the season in which such 
floods are expected. But if a reservoir is to 
be constructed for flood protection alone it 
will not be an economical proposition. It has, 
therefore, been usual with such schemes to 
combine generation of hydro-electric pow’er or 
to improve the means of navigation along the 
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rivers or to supply water for irrigation, 
mr industrial purposes or city water supplies, 
i hough these purposes are somewhat antagon- 
istic to those of flood protection, if all these 
purposes are borne in mind when designing 
3nd sumcient capacity allowed for every one 
of the objects aimed at, a reservoir may be 
practicable. The design should be absolutely 
secure against any possibility of failure, as any 
such failure will result in a more disastrous 
flood than the one which the reservoir is 
intended to prevent. The situation of the 
dams has to be carefully selected, not merely 
with reference to its engineering and geological 
features, but also with reference to its distance 
from the flood-affected areas. Head water re- 
servoirs will for example be of little use if the 
lowest reaches of the river are to be protected. 

Detention basins are based on the prin- 
ciple of interpolating a high dam across a 
river with some openings in the structure con- 
stantly functioning. The idea of constant 
functioning is that the action will be automatic 
depending on nobody’s discretion. Such basins 
are used in France. The effect of these basins 
is to retard the flow by partial absorption of 
high floods and to bring down the maximum 
to safe limits.. 

Ground water storage is secured by forming 
terraces in the catchment area and also by 
raising cover-crops which absorb rainfall to a 
certain extent, both of which will thus reduce 
the ratio of run-off. It is stated that these 
two methods have been adopted in the Ten- 
nessee Valley in America and they are found 
to absorb about four inches run-off on the 
catchment, proving a valuable supplement to 
storage by dams, the main means of control. 

Coming now to the effect of forests on rain- 
fall, I may say that there are conflicting 
views, one holding that forests act as equalis- 
ers of the flow of streams by diminishing in 
general the frequency of freshets and increas- 
ing the Water flow in the non-rainy months. 
The other school holds that forests are of little 
or no benefit at all in respect of either. Such 
extreme views have to be avoided. There can 
be no doubt that the existence of forests will 
have a restraining effect upon run-off, ensure 
better regularity of flow in the high flood sea- 
son and increase the summer flow. They also 
prevent erosion of steep mountain sides. The 
prevention of erosion is an important factor 
in any system of flood protection as erosion 
will result in undue silting of river beds, 
which is one of the main causes of destructive 
floods. The conservation of forest growth is, 
therefore, as necessary as any other measure 
of protection. 

7. (c) Flood Diversion . — This method aims, 

as already stated, at temporary or permanent 
diversion of floods from places where damage 
is likely to result to less objectionable places. 
The diversions are effected by high level 
escape channels whether controlled or uncon- 
trolled. The quantity of floods to be diverted 
has to be based on the carrying capacity 
of the river channel lower down and the 
safe pre-determined capacity of the escape 
channel. The head of the diversion channel 
should generally be located on the convex side 
of the stream and the velocity throughout 


Ran^aiya : River Flood Cotitrol 


294 


channel must exceed the velocity in the sec- 
tion of the stream immediately opposite the 
diversion channel. 

When not prohibitively costly, regulators 
should be provided to control the how either 
through the diversion channel or the original 
river channel to the desirable or necessary 
extent. 

Where the existing mouths of rivers are 
following a tortuous course or are blocked by 
bars, diversion is effected by opening fresh 
direct outlets to the sea. In such cases care 
should be taken to see that sea-water does not 
flow back along the river and flood culturable 
lands with salt water and make them unfit for 
cultivation. 

IV. (d) Flood Protection 

8. The most popular and common method 
of protection against floods is by means of 
levees or emhankrnents. This system has been 
extensively used in America. It has also been 
in vogue in India in several of the river deltas 
in Madras, Orissa and parts of Bengal. The 
construction of these embankments is general- 
ly attended with difficulties as they have to 
be formed by the soil obtained near about 
the river banks, which consists ‘mostly of sand 
and silt. The material being porqus the banks 
get saturated in high floods and slips may 
occur. They have, therefore, to be made 
broad enough and the slopes sufficiently 
fiat and turfed or otherwise protected and 
maintained carefully. Percolation drains will 
have also to be provided. The heights of 
these levees are generally limited to about 
20 or 30 feet. 

The natural banks of rivers are subject to 
scouring action by the moving currents of 
water, and the artificial embankments are 
thereby endangered. In such places the banks 
have to be protected by stone revetment or, 
as in modern days, by flexible concrete mats. 
It may be found that this method may often 
be more costly than constructing new levees 
by retiring them to safer areas beyond the 
river margins, in towns and cities, however, 
such shifting may not be possible as acquisition 
of properties will be very costly. 

Retired embankments are also provided 
when adequate waterway cannot be secured 
otherwise. 

9, At one stage the Mississipi River Com- 
mission considered that the only safe solution 
for flood protection was by levees. But later 
experience has shown that they have not 
afforded the extent of safety desired or neces- 
sary and reservoirs have been found to be 
quite necessary along with other measures, 
such as diversion by means of spillways. The 
chief objection urged against levees is that 
when they fail they cause much greater 
damage than the natural river would have 
done by flooding marginal lands. This diffi- 
culty, however, is common to other remedies 
also, and on that ground the levees cannot be 
ruled out. At any rate all over they have 
taken precedence over other measures of 
relief, and have been more extensively used 
than any other means . Care should be taken 
in designing them properly with reference to 
foundations, nature of soil available for for- 
mation^ duratipn and stage of high floods, the 
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margin of free board to be allowed in the 
case of agricultural lands or in city limits, 
etc. When proper precautions are thus taken 
for making levees substantial and strong, 
failures can be minimised. 

In city and urban areas masonry walls are 
generally built as they occupy less area than 
the earthen embankments and , involve also 
less risk. 

IV. (e) River Channel Improvements 

10. I now pass on to river channel improve- 
ments which are generally combined with 
levees. Improvements are effected by increas- 
ing the sectional area of the rivers either by 
deepening or widening or by both and 
straightening river channels. Bends are elimi- 
nated by cut-offs and the channel surface is 
smoothened by removing obstructions. In 
carrying out the above measures the energy 
of the flowing waters during floods should be 
made use of to the maximum possible extent 
for clearing the dredged material or excavated 
spoil or enlarging pilot channels and such 
other processes. 

At places where rivers divide themselves 
into branches the currents should be so 
guided that each branch takes its due share of 
the flowing water and of the proportionate 
sand burden. Regulators may be necessary at 
the forks and provided when cost can be 
afforded. 

IV. (f) Model Experiments 

11. It is very desirable that model experi- 
ments should be conducted at special Research 
Stations and the effect of .each kind of 
remedy tested. This is necessary because the 
effect of some of the improvemsnts has been 
found in many cases , to be very temporary. 
For example, dredging of hard spots proves 
effective for some time, but after a few years 
it is found that the silt and sand brought 
down from the higher reaches accumulate at 
the very place and soon make up a similar 
obstruction. The same is the case with cut- 
offs. Unless the surface fall of the flowing 
■waters is increased right from the point of 
the first cut-off down to the mouth, the effect 
of individual cut-offs will be found to be local. 
'This is due to the fact that while the flow line 
level above the cut-eff is increased in slope, 
that below is reduced, unless the nex't cut' off 
downstream and the next and so on are 
tackled in series. The study, therefore, by 
means of experiments will demonstrate the 
success or other of the remedies proposed. 
The cost of such experiments will be a trifle 
compared to the advantages they secure. 

IV. (g) Flood W^arnings 

12. In modern systems of flood control, 
warnings are given to the people in advance 
by means of telephones, radios and telegrams. 
Radio sets will be found very useful during 
floods as even telegraph or telephone communi- 
cations are liable to fail during heavy storms. 

IV.. (h) Aerial Cloud Streams 

13. In the Scientific American of October 
1938, a remarkable phenomenon was alluded 
to in an article by one Mr. Alexander Max- 
well. It would appear that, just as is the case 
with ocean currents, there are aerial currents 
which appear like meandering clouds. These 
air currents instead of evenly distributing rain- 
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concentrated in some restricted area 
or other causing very high floods there. These 
it would appear, “snake and 
twist like giant firehoses and change their 
course from one ocean to the other, -say from 
the Atlantic to the Pacific. There is, however, 
one factor of safety as unlike earthquakes or 
tornedoes which come without notice, these 
streams appear, it is said, several days in 
advance of their discharging the burden and 
it IS, therefore, possible to predict the appear- 
ance of a phenomenal flood. Though at a 
short notice ot a week or a few days it may 
not be ^ possible to devise effective protection 
works, it would be easy for the people to get 
out of the way of a flood in advance and save 
themselves and their property. 

V. Financial Responsibility and Advisory 
Board of River Control 

14. The works of flood protection are to be 
permanent ones, benefiting the future as well 
a.s the present generation. There must be, 
therefore, no undue burden thrown on a single 
generation. The works should be spread over 
many years and, as actual experience is gain- 
ed from time to time, the nature of remedies 
should be developed by stages. The cost of 
protection works has no doubt to bear a cer- 
tain proportion to the value of ascertained 
damages to be averted. When the local popu- 
lation is likely to derive benefit from the 
betterment of their property they will have to 
bear some part of the expenditure incurred. 

In America the Federal Government has 
been financing protection works on big rivers 
like the Mississipi traversing many States. 
Individual States will not be able to finance 
costly works and it is but right that the 
Central Government should bear the burden. 

The case is even stronger in India, where 
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the Provincial finances are generally too 
slerder to meet such liabilities. The Central 
Governrnent should come to the aid of the 
local Governments even in cases where only 
one Province’ is involved as in the case of the 
Mahanadi delta in Orissa, and more so when 
more than one Province is concerned. 

It would be indeed desirable, considering 
the huge interests involved, - that the Govern- 
ment of India form an Advisory Board of River 
Coritrol for the whole of India to examine all 
rnajor schemes of flood protection and advise 
them as to the extent of financial help that 
may be rendered in each case. 

VI. Conclusion 

15. I have endeavoured to give in the fore- 
going pages an outline of the causes of de- 
structive river floods and the remedial mea- 
sures generally adopted for protecting life and 
property. It is not . possible in the course of 
a paper of this kind to deal exhaustively with 
the various methods. Each area to be protect- 
ed will have its own peculiarities and remedies 
will have to be adjusted to local causes and 
conditions. There can be no uniformity of 
method applicable to every case. Patient 
study and research extending over many 
decades will be needed for protecting large 
extents like the deltas of big rivers in India. 

A careful examination of the flood problems 
will reveal that every kind of remedy has its 
place somewhere. “It is by a knowledge of 
the fundamental principles and ingenuity in 
their application that flood problems could be 
solved with assurance that the works would 
be economical and effective.” 


— The cost of printins: this article has been met 
from a generous grant-in-aid from the Imperial Council 
of Agricultual Research, New Delni. 


PROPOSAL FOR WORLD UNIVERSITY 


A Proposal for an. International University 
from which lectures could be broadcast to stu- 
drnts in their homes all over the world is to 
be discussed at the United Nations Education 
Conference in London. The idea has been 
sponsored by Professor Mikolaj Olskiewicz, 
teacher of Mathematical Statistics at the newly 
founded University of Lublin and one of the 
Polish delegates to the Conference. 

Professor Olekiewicz, a fugitive from Ger- 
many during the occupation, believes that an 
International University would provide a prac- 
tical answer to many problems in Europe 
where text-books had been burnt, schools 
destroyed and • teachers killed. But he would 
at the same time like to see the University 
ynade permanent. 


He adds : “My concept of the Faculty is 
this — prominent men of science, art and letters 
will be appointed from all countries of the 
United Nations. These men could deliver their 
lectures in their O'wn studies merely by hooking 
up to the University’s network. There would 
be no resident students. Young men and 
women all over the world could listen in their 
homes and at the same time enrol in corres- 
pondence courS'S conducted .by the Univer- 
sity. Once or twice yearly, students of the 
University should be given an opportunity of 
meeting other students — it ’v^.^'Quld be fairly 
easy to arrange that,” 
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Hill : Bat Radar 

BAT RADAR 

By JOHN ERIC HILL 
(Drawing' by G. Fi-cderick Mason) 


TN the pest- war w^orld, pilots of commercial 
airpian:s will have radio instruments that 
will determine accurately the position of obsta- 
cles and their distances from the plane, ^ as 
well as the altitude of flight and the physical 
C'nformation of the surface of the earth below. 
These radio detection, devices, or radar instru- 
ments, function as well in fog and bad weather 
as they do in clear .weather. 

The public has been given enough informa- 
tion on radar to understand the general prin- 
ciples involved : Radio impulses are beamed 
out into space, and when any solid object is 
encountered, an “echo” rebounds.^ This echo 
is received by a detector which indicates the 
direction from which it comes and the time 
required for its return. . Since radio impulses 
travel with the speed of light, approfflimately 



327 yards per microsecond (a millionth of a 
second) , it is possible to compute accurately 
the distance the beam has travelled, half of 
which is the distance of the object. 

Bats, the only mammals that can truly fly, 
use a similar method for avoiding obstacles 
in their darting flight. Instead of radio im- 
pulses, they emit a series of intense cries, 
pitched too high to be heard by the human 
ear, and they are guided by the echoes that 
their sensitive ears are tuned to hear. For 
generations, the ability of bats to make their 
way through the inky darkness of winding 
caves puzzled naturalists. More than 150 
years ago an Italian scientist blinded bats and 
found they could fly as skillfully as ever. 
While their sight is far keener than usually 
believed (“blind as a bat” is one of our false 


proverbial sayings), these experiments proved 
that they did not depend on their eyes. Some 
years later an investigator found that if the 
ears vrere plugged, the flying skill of a bat 
was greatly impaired. This discovery was for- 
gotten for many years, and naturalists almost 
without exception accepted an untried theory 
that special senses in the skin of the wings 
were responsible for the ability of bats to fly 
without hitting things. 

In recent years, however, bats and thsir 
flight were studied anew. A number of ex- 
periments showed that they had extremely 
keen hearing, especially for high pitched 
sounds. With sensitive recording devices it 
was discovered that bats give forth a series of 
strong sounds, pitched far above the limit of 
our hearing — 45,000 to 50,000 vibrations per 
second, as compared with our limit of about 
20 , 000 . 

A soundproof room was divided by a hanging 
screen of metal wires, set about a foot apart. 
Bats were temporarily blinded and then made 
to fly through the wire barrier. Blind bats 
were as successful as normal bats in this test, 
confirming the old expeinments. But wlnn the 
bats were gagged so they could not make 
their sound, or when their ears were plugged 
so they could not hear it, they had great 
difflcultiss. They would not fly without muc.h 
urging, and when they were forced to fly they 
went slowly, as if uncertain of themselves, 
bumping into the wires and even tlie walls 
again and again, unable to adjust to the un- 
usual situation. 

Blind persons make a similar use of echoes 
to avoid obstacles. The tapping of a blind 
man’s cane along the sidswalk and the result- 
ing echoes have been widely used for gene.ra- 
tions as a guide when sight could no longer 
serve. Studies of the problems of “echo- 
location” as this method has been called, are 
now in progress, and improvements in tech- 
nique may be expected which will add greatly 
to the well-being of sightless persons. 

— (Courtesy of Journal of the American 
Museum of Natural History, 1945, p. 315.) 


*Griffin G^lambos, Expt'>\ ZooL, 1. XXX VI 
(1941), 481-506; Sci. Monthly, LVI (1913), 155-162. 


THE NOBEL PRIZE AWARDS 


Professor W. PAULI (Switzerland), Prince- 
ton University, ' has been, awarded the 
Nobel Prize for Physics for 1944. 

The 1944 prize for Chemistry has been won 
by Professor Otto-Hahn (Germany). The 
1945 prize goes to ProFESSOR Arturi VniTMEisr 
(Finland). 


The. 1945 prize for Medicine has been award- 
ed jointly to Sir Alexander Fleming, Sir 
Howard Florey and Dr. E. B. Chain for their 
contributions to penicillin. 

The International Red Cross, Gmeva, re- 
ceives the Peace Prize for 1944 while 
Mr. Cordell Hull wins the Peace Prize for 
1845. 
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'xESTS OF SIGNIFICANCE BY 
ANALYSIS OF COVARIANCE IN 

MULTIVARIATE POPULATIONS 

The statistical significance of two multivariate 
samples can be judged by any one of the three 
methods mentioned below: — 

1. Hotelling’s T-. 

2. Discriminant function. 

3. D--Statistic. 

Prof. Fisher 1 after indicating the relations 
between these three tests has extended them 
to the examination of collinearity and co- 
planarity of samples and to testing the signifi- 
cance of the deviations in directions. Follow- 
ing Prof. Fisher, Roy- has obtained the distri- 
bution of the p -statistics for any number of 
samples. In this note I propose to show the 
relation between the T--test and the analysis 
of covariance. 

Taking first the case of two samples it is 
known that 

1 -1 I 

'N-l 'fen'/ 

where | a^ | and I e^ I are the generalized vari- 
ance within the samples and the two samples 
together. Using Yule and Kendall’s*’ notation 
it has been shown (Krishna lyer^) that 

I da I _ S\ t _• 12- • n- l 

I en\ . 

where S- and S'- are the residual variances on 
the basis of size of samples within and the 
two samples together after fitting the regres- 
si'^n equations. The degrees of freedom for 
and and and 

ni-^n 2 ’~r respectively; ni and rig being the sizes 
of the samples. 

If there are more than two samples^ theii 
alSQ 
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But the distribution of -j- - — j 
leif I 


is very ^compi-l 


cated when the number of samples is more 
than three. For three samples the distribution 
is given by 


N-l ^N-2 N-n-4 

^ 2 




.ry Tn — l n —^.1 

F [ — . 2^ (l-W) J, 

v/here F as usual denotes a hypergeometric 
series; N and n are the size of the three sam- 
ples together, and the number of verriates 
involved in the samples. For more than three 
samples also the distribution can be obtained 
by using the methods given by Wilks. But 
the expressions are very complicated and hence 
probably it would be easier to test the signifi- 
cance by taking the ratios SVi 2 — 
for different values of r. 


Imperial Agricultural Research 

Institute, New Delhi, P. V. Ejrishna Iyer. 

July 3, 1945. 


1. Fisher, K. A., “The statistical utili.Tation of 
multiple measurements ”, 19-‘'8, 8, 376-386. 

2. Roy. S- N., ‘‘ Analysis of variance for multivariate 
normal populations. The sampling distribution of 
the requisite ^-statistics on ihe null and non-null 
hypothesis, * San^kya^ 1942, 6, 35-50. 3. Yule, U G.j 
and Kendall, M. G., A^z Jnn odiutum to the Theory of 
Siatisizesy G, Griffin & Co., Ltd., Lo. don, 1940, 259- 
284. 4. Krishna Iyer, P. V., “ A note on Hotelling’s 

T-, ’ Curr. Sci... 1945,14 173-175. Wilks, S. S., ‘‘Certain 
generalization-; in the analysis of variance,” Biom.. 
1932. 24, 471-94. 
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RADIATIVE EQUILIBRIUM OF THE 

ATMOSPHERE AND THE THERMAL 
STRUCTURE OF THE TROPOSPHERE 

The earth and its atmosphere constitute a 
system which is continually absorbing short- 
wave solar radiation and re-radiating it back 
into space in the form of long-wave heat 
radiation. The theory of radiative equilibrium 
demands that on the average and considered 
over a long interval of time, the total amount 
of solar radiation absorbed by the system 
should be exactly balanced by the total 
amount outgoing • terrestrial radiation. Be- 
cause of the fact that the atmosphere is 
largely transparent to the incoming solar 
radiation (barring the absorption in the ultra- 
violet due to ozone whose centre of gravity is 
probably above 20 gkms.), most of the short- 
wave radiation is absorbed either at the sur- 
face of the earth or in the layers of the atmo- 
sphere close to the surface. On the other 
hand, except in certain narrow spectral bands 
where they are either partially or completely 
transparent, the water vapour and carbon di- 
oxide present in the atmosphere are highly 
opaque to wave-lengths in the range of terres- 
trial radiation. As a consequence, most of the 
heat radiation sent out from the earth is ab- 
sorbed by the water vapour and carbon di- 
oxide in the first few metres of the atmo- 
sphere. Atmospheric water vapour and car- 
bon dioxide in their turn re-radiate energy 
in the same range of wave-lengths over which 
they absorb. But the radiation from any 
layer of the atmosphere is absorbed in the 
layers above and below it, and this process of 
radiation and absorption goes on from layer 
to layer until we reach a level in the atmo- 
sphere above which the amount of water 
vapour and carbon dioxide is insufficient to 
absorb completely all the radiation coming 
from below. Radiation into outer space com- 
mences from such a level. 

From his study of the emission and absorp- 
tion by water vapour in the atmosphere, 
F. Albrecht^ arrived at a result of funda- 
mental importance regarding the flux of long- 
wave heat radiation in the atmosphere. He 
found that practically the entire energy lost 
to space from the atmosphere originates from 
a layer of some 3 to 4 kms. thickness in the 
upper troposphere which he designated as the 
Emission Layer. The height and thickness of 
Albrecht’s emission layer depends upon the 
water vapour content of the atmosphere. Ac- 
cording to Albrecht’s estimates the emission 
layer should lie approximately between 
— 40' C. to — 60° C. in the humid tropical at- 
mosphere and between — 30° C. to — 50° C. in 
the atmosphere over polar and temperate lati- 
tudes where the moisture content is less. The 
top of the emission layer coincides with the 
tropopause in polar and temperate latitudes 
while on account of the violent penetrative 
convection the tropopause is carried a few 
kilometres above the top of the emission layer 
in the tropics. 

Taking into consideration convective and 


radiative processes in the atmosphere, Bjerk- 
nes and collaborators- have given diagram- 
matically a meridional section of the atmo- 
sphere shownig the probable vertical distribu- 
tion of the zones of gain and loss of heat 
energy. This diagram shows ,a striking differ- 
ence in the vertical distribution of heat and 
cold sources in summer and in winter over a 
place at about the latitude of Agra (lat. 27° 
08') and suggests that the thermal structure 
of the atmosphere over such a place in sum- 
mer and in winter should be very different. 

From an analysis of the records of over 500 
sounding balloons let off from Agra during the 
period 1929-38, I have found that a number 
of features relating to the thermal structure 
of the atmosphere over this place can be ex- 
plained on the basis of the existence of 
Albrecht’s emission layer in the upper tropo- 
sphere and the seasonal variation of its alti- 
tude. The more important of these features 
are : — 

(1) Occurrence of super-adiabatic lapse- 

rates between 11 and 15 gkms. over 
Agra in the monsoon months. 

(2) Occurrence of comparatively high lapse- 

rates between 7 and 11 gkms. in the 
winter months. 

(3) Sudden decrease in the lapse-rates above 

10 or 11 gkms. in the winter months 
{vide Fig. 1). 



Fig. 1 

(4) Composite type of tropopause encounter- 
ed over Agra in the nou-mon?oon 
ufiopths, 
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(5) Large frequency of occurrence of inver- 
sions and isothermal layers above 
10 gkms. in the non-monsoon months 
(vide Fig. 2). 
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not be published on account of war-time 
restrictions. 


Fig, 2 

(6) Very, pronounced inversion at the tropo- 
pause in the monsoon months but less 
pronounced inversion at that level, 
in the non-monsoon months (vide 
Fig. 3). 



.<?ome fypiul over Agra 

Fig. 3 

(7) Occurrence of a very pronounced maxi- 
mum in the annual range of tempera- 
ture over Agra at 9 gkms. and of a 
less pronounced maximum at 18 gkms. 
(vide Fig. 4) 

A detailed paper' on the subject is being 
published as a Memoir of the India Meteoro- 
logical Department. The investigation was 
completed in April 1942, but the paper cppld 


Meteorological Office, 

Upper Air Section, 

Poona 5, R. Ananthakrishnan. 

October 29, 1945. 


1. Albrecht. F. , Zezi. f Geophysik^ 1930, 6 420. — , 

Met* Zeit.., 1931. 48, 57. 2. Bjerknes, V., Bjerknes, 

J., Solberg, H.,ancl Bergeron, T., Fhysikalische Hydro' 
dynamik, 1933, 665-67. 


TAMARIND SEED PECTIN 

In a previous publication^ it was reported that 
when an aqueous extract of tamarind kernel 
is treated with twice its volume of alcohol, a 
voluminous fibrous precipitate is obtained and 
that it forms a well-set jelly in acid medium, 
when mixed with an appropriate amount of 
sugar. On account of this characteristic pro- 
perty the substance was designated as pectin. 
The material as obtained by this method usual- 
ly contains 14 per cent, of proteinous matter, 
some carbohydrates, and a little combined 
phosphorus, and the removal of these associat- 
.^ed substances, especially the proteins, is often 
difficult and tedious. It has now been noticed 
that if, instead of using the seed flour as the 
starting material, pounded seeds (size of a 
sweet pea) are taken for extraction, most of 
the proteins and fibres remain with the swollen 
seeds and the pectinous matter passes into 
solution, giving a purer material. By dissolving 
in water to form a thin solution, centrifuging 
and subsequently precipitating with alcohol, 
the pectinous substance containing below 1*5 
per cent, of protein is easily obtained. Fur- 
ther lowering of the protein content is possible 
by repeating the operations a few times. Final 
purification may also be effected by preparing 
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either the copper or the barium compounds 
and regenerating the substance. 

The aqueous solution of the pure material is 
dextrorotatory and does not reduce Fehling 
solution. It has a very low acid number.- In 
its colour reaction with iodine the substance 
differs considerably from starch. When only 
a few drops of iodine are added to 0-5 per 
cent, solution, a bright yellow colour is form- 
ed; but with excess a greenish blue colour is 
produced. The latter colour, however, changes 
to yellow almost at once, if diluted with water. 
The substance yields metallic compounds with 
cupric ammonium sulphate, Fehling solution, 
barium hydroxide and basic lead acetate, 
which separate out from water as fiocciilent 
precipitates. Purified through any of the salts 
by treatment with appropriate acid, it retains 
in full the jelly -forming properties. On adii- 
tion of borax its aqueous solution is readily 
converted into a thick gel. 

Nanji et aZ.- have shown that tamarind seed 
pectin differs from fruit pectins in properties 
and composition. Our experiments also lead 
to similar results. Unlike fruit pectin it does 
not contain any uronic acid nucleus or methyl 
ester grouping. Our further experiments show 
that on hydrolyses with 5% sulphuric acid it 
yields xylose, galactose and glucose and on oxi- 
dation with nitric acid, mucic and saccharic 
acids as the primary products.' But we have 
not been able to get l-arabinose amongst the 
products of hydrolysis or repeat the other data 
reported by Damodaran and Rangachari.-'^ 

Tamarind seed ' pectin seems to resemble 
seed-pectins more than fruit-pectins. The seed 
pectin, for example, from coffee, does not con- 
tain any uronic acid nucleus but on the other 
hand is reported to yield galactose and pen- 
tose on acid hydrolysis and mucic acid on 
oxidation with nitric acid.-^ Experiments aim- 
ing at the elucidation of the constitution of 
tamarind seed pectin are in progress, and the 
details will be published elsewhere. 

T. P. Ghose. 

S. Krishna. 

Chemical Laboratories, 

Forest Research Institute, 

Dehra Dun, 

August 1, 1945. 

1. Ghose and Krishna, J.J.C.S.y hid. N'ews Ed.., 
1942, 5, 114. 2. Nanji ei ol., Curr. 6c/., 1945, 14, 129. 
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A NEW METHOD FOR MEASURING 
THE TIME OF SETTING OF GEL- 
FORMING SYSTEMS 

Several methods have been suggested for the 
measurement of the time' of setting -of gel- 
forming systems which is the main property 
characterising a gel. The setting condition 
has been variously defined such as the ap- 
proach of a certain value of viscosity or the 
attainmept of a constant value of some optical 
property. The viscosity methods employ cer- 
tain criteria involving a number of arbitrary 
experimental conditions, For instance^ Flem- 


ming’s method^ requires that the container 
m.ust be filled up to a particular volume; Hurd 
and Letteron’s method- requires that a particu- 
lar length of rod of a specific diameter should 
be dipped at a particular angle in the gel- 
forming solution; if Fells and Firth’s method-- 
is employed, it is necessary that the air bub- 
bles should be blown at a particular rate or 
pressure. If these conditions are changed, 
different values of the time of setting are 
obtained. Further, in the methods involving 
viscosity considerations, the gel-forming sys- 
tem as a whole has to be disturbed several 
times during ‘ measurement, this disturbance 
being the least in the case of Hurd and Let- 
teron’s method. Methods involving the actual 
measurement of viscosity should give values 
far from truth because these measurements, 
by any method, involve continual disturieance 
of the gel-forming system. This disturbing 
factor is wholly eliminated if optical p\*opcr- 
ties are employed, but it has been shown that 
methods depending upon these properti:s are 
inapplicable in the case of systems which are 
either optically void or highly opaque. The 
authors have devised a method in v/hich the 
least disturbance is given to the gel-forming 
system and no arbitrary conditions arc pre- 
scribed. 

When a body is made to vibrate up and 
down in a liquid, ripples are produced which 
spread outward along the surface of the liquid, 
and become feebler, through attenuation, as 
the circles become larger, and their , amplitude 
is reduced as they progress. The logarithmic 
decrement of these ripples depends upon the 
resistance offered by the liquid, the damp- 
ing effect. In the case of a gel-forming 
system, the resistance is predominantly 
offered by the viscosity . of the system 
which increases during setting. This will 
increase the logarithmic dscrement, and will, 
therefore, decrease the distanc3 travelled by 
the ripples. The propagation of the ripples 
will stop when the viscosity become.s very high. 
Hence, if ripples are produced in a gel-form- 
ing system, they will be propagatc'd quite 
freely in the beginning; in course of time, the 
distance travelled by them -will decrease and 
after a certain time no ripples will be pj’opa- 
gated. This condition would, therefore, indi- 
cate that the gel has set. 

The actual experimental conditions were 
I’ealised by means of a ripple projector provid- 
ed with a stroboscopic arrangement. The 
gel-forming, solution was contained in a watch- 
glass, and the height of the vibrating fork 
was so adjusted that the gel-forming system 
as a whole was not disturbed. It was observed 
that initially the ripples spread over a large 
area, but their size diminished as the setting 
point is approached and the propagation stop- 
ped completely when the gel had set. The 
time taken by the gel-forming system to reach 
this condition has been taken as the time of 
setting. The diminution in the extent of the 
area to which the ripples spread can be seen 
from the disappearance of the ripples from 
the far end, and by noting the successive dis- 
appearances of the several ripples it is possi- 
ble to surmise the velocity of gelation pf thp 
systeni, 
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The values of the time of setting obtained 
by this method, with both inorganic and orga- 
nic gels, are correct within 2 to 3 per cent, 
and are independent of the frequency of the 
vibrating fork and the size and shaoe of the 
vessel ^ containing the gel-forming" system. 
The_ disturbance imparted to the setting gel is 
minimum; this makes the present method 
more accurate and superior to the other 
methods used so far. A detailed account of 
this work will be published elsewhere. 

The authors are grateful to Professor Mata 
Prasad, d.sc., f.r.i.c., for his keen interest 
during the progress of this work. Thanks are 
also due to the authorities of the University 
of Bombay for the award of a Research 
Scholarship to one of the authors (G.S.H.). 

G. S. Hattiangdi. 

S. S. Dharmatti. 

Chemical Laboratories, 

Royal Institute of Science, 

Bombay, 

October 8, 1945. 
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CATALYTIC DEHYDROGENATION 
OF BUTENE TO BUTADIENE 

In the course of our investigation on the cata- 
lytic dehydrogenation of butene to butadiene 
in the presence of carbon-dioxide, a specially 
prepared ironoxide-chromia-alumina catalyst 
exhibited remarkable activity'. Contrary to the 
usual belief that iron or its oxides are unsuit- 
able as dehydrogenation catalysts in the cass of 
olefins, we have found that a catalyst of 
the type Fe.i0.t-Cr.>0..rAL»0.i can promote simul- 
taneously dehydrogenation and water-gas re- 
actions in butene-CO.) system, resulting in 
very high yields of butadiene ; 

(Cll3~CH== CH-CIl3^CH2==;CH-CH =CH2+ 

+ H 2 ] (1} 

CO2 + Ho ^ CO -f H2O ( 2 ) 

The presence of excess of CO*> in the system 
is necessary to prevent formation of free iron 
in the catalyst as this would cause considerable 
fission of the C-C bonds. The catalyst was 
prepared by co-precipitating the hydroxides of 
iron, chromium and aluminium from a mixed 


solution of their nitrates. The hydroxide gel 
was dried and reduced in a current of hydro- 
gen at 550-600° C. for 8 hours. The free iron 
in the catalyst was then oxidised preferential- 
ly to magnetic oxide by CO.^ at 500° C. accord- 

< 530^0 

ing to 3 Fe 4 - 4 CO.> ^ Fe.^0^ -)- CO.,. The 

best catalyst was found to be the one containing 
15 per cent. Fe.,0^, 80 per cent. Cr.,0.^ and 

5 psr cent. A1.,0,.. The results of careful ex- 
periments in a flow^ system showed that at 
600° C. and in the absence of CO.^ the catalyst 
causes 12-14 per cent, dissociation of butane to 
butadiene. When CO.> was used with butene 
in the ratio of 2:1, interesting results were 
obtained. At the temperature of - about 580° C., 
the formation of butadiene was maximum, 
being 38 per cent, on the unsaturates per pass 
v/hich, however, slowly fell with time to a 
constant conversion rate of 30-32 per cent. The 
degree of fission was as low as 5-10 per cent, 
on the butene passed. At temperatures below 
580° C., the rate of dehydrogenation was slow 
while ^ above that temperature the yield of 
butadiene remained practically stationary. 
Data for a few typical experiments are given 
in the accompanying table. 

The efficiency of the iron catalyst will be 
evident on comparing the above data, with 
Balandin’s,! whose best results involve use of 
butene to CO., in the ratio of 1:7. In the 
temperature range of 570-600° C. he obtained 
yields of 27-34 per cent, butadiene (fission 
20-25 per cent.) on butene passed and the con- 
centration of butadiene was not greater than 
4 per cent, in the contact gas. . Working at 
the reduced pressure of 180 mm., Crosse and 
co-workers- could obtain about 22 per cent, 
yield of butadiene with 20 per cent fission. 

In order to elucidate the mechanism opera- 
tive on Fe..,0^-Cr.>0..^-AL,0;^ catalyst, quantita- 
tive measurements of the reaction were made. 
It was found that hydrogen was practically 
absent in the reacted gases and carbon mono- 
xide was formed in large quantities. Also no 
liquid products were formed with this cata- 
lyst. The former is explained by the fact that 
iron oxide, which is known to be a good cata- 
lyst for water-gas reaction ,3 is responsible for 
the formation of CO and removal of free 
hydrogen which is formed through dissociation 
of butene: 

COo 4- Ho ^CO + H 2 O (2) 

Fe 3^^4 4- Hs ^ 3FeU -f HoO (3) 


No. 

Temp. 

"C. 

Space 

velocity 

Ratio of bu- 
tene to COo 

Analysis of the gases collected, in% 

Yield of 
Diene. % 

Fission 

% 

Conen. of 
butadiene in 
contact gas. in 
% 

COo 

CO 

1 

Unsatd- 

hydrocar- 

bons 

Satd. hydro 
carbons and 
residue 

1 

555 

550 

1:2 

57 

1 

33-0 

6 *5 

18-0 . 

6-0 

, 6-0 

2 

575 



57 

2-1 

34-0 . 

6-9 

25-0 

4-0' 

. 8-5' 

3 

585 

557 

1 5 

55 

6-2 

25-2 

13-6 

38-9 

10-0 

9-8 

4 

'580 

550 


51 5 

9-5 

22-5 

16-5- 

34-2 

7-8 

7-7 . . 

5 

585 



6U4 

4-2 

30-3 

4-r' 

30-6 

8-0 

9-3 ' 

9 

600 


)1 

52-9 13*7 

21-3 

12*1 

29-0 

n-0 

6-2 
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The activity of the catalyst, however, does not 
change, once a steady state is reached, due to 
the regeneration of Fe.^Oi in situ by CO.> 
3 FeO + C 09 ^Fe,,0^ + CO (4). 

Carbon dioxide also helps to remove free 
carbon which might have been formed though 
fission on the surface of the catalyst : C CO.^ 
;^2 CO, thus maintaining the activity of the 
catalyst steady for long periods. In order to 
verify that iron initiates the above reaction 
mechanism only when associated with Cr.>0:^ 
~Al.:,0*vin the form of its magnetic oxide, a 
•catalyst composed of iron chromite (prepared 
by a method similar to Adkin’s^ method) and 
alumina was made and studied under condi- 
tions exactly similar to those given above. 
Under best conditions, it was found that this 
catalyst causes only 16-18 per cent, dissocia- 
tion of butene to butadiene. 

J. C. Ghosh. 

C, D. Srinivasan. 

A. N. Roy. 

General Chemistry Section, 

Dept, of Pure & Applied Chemistry, 

Indian Institute of Science, 

Bangalore, 

November 13, 1945. 
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BIOLOGICAL ASSAY OF THE 
OVERALL POTENCY OF THE GROWTH 
FACTORS ASSOCIATED WITH YEAST 
AUTOLYSATES AND LIVER EXTRACTS 

The suitability of Corcyra cephalonica Staint. 
(rice moth) larvae for the assay of some of 
the vitamins of B-complex has already been 
demonstrated. We have now explored the possi- 
bility of assaying the overall growth-promoting 
potency of yeast autolysates and liver extracts 
employing these larvae as test animals. 


A synthetic basal diet consisting of vitamin- 
free starch (B.H.D.), casein (B.H.D.), sucrose 
treated with “norit” and recrystallised ^ and 
salt mixture was used. A composition of the 
salt mixture was as follows: — 

Calcium lactate 35*15 g., Ca(H.,PO,i)2 H.,0 
14*60 g., K.HPO, 25*78 g., NlaJiPO^ H,0 
9*38 g., NaCi 4*67 g., MgSO,, 7*19 g., Iron 
citrate 3*19 g. 

The basal diet was compounded as follows: — 

Starch 18*0 g., Casein 1*0 g., Sucrose 1*0 g.. 
Salt mixture 0*5 g. 

One ml. of a 1 : 1 mixture of cod-liver and 
refined groundnut oil served to supply the 
necessary fat-soluble growth factors. 

Experimental Details 

A. Yeast autolysate was prepared by 
autodigesting 10 g. of air-dry yeast (S. cer- 
viseae) with 40 ml. toluene-saturated water 
at 40° C. for IS hours. On centrifuging the 
suspension, the extract was decanted and made 
up to 40 ml. with water; this extract was 
found to contain 9*73 per cent, of total solids. 

Experimental diets fortified with 1 ml. and 

2 ml. of the yeast autolysate were prepared. 

Newly hatched rice moth larva-?: were fed 

for the first ten days on whole jo war and 
thereafter maintained on starch-casein-basal 
diet from which the oil had been excluded. 
Finally they were transferred to the experi- 
mental diets. Whole jowar and the basal diet, 
with and without the oil were used as con- 
trols. 

B. (1) Liver extract (Cohn’s faction G.) 
obtained from the Industrial Testing Labora- 
tory, Bangalore, was dissolved in water so as 
•to give a solution with a total solid content 
of 9*73 g. per cent. 

Experimental diets each containing 1 ml., 

3 ml. and 5 ml. of the liver extract were pre- 
pared. 

(2) Autoclaved liver extract — Further ex- 
periments were carried out with liver extract, 
autoclaved at 30 lbs. for 4 hours. Diets were 
prepared each containing 1 ml. and 3 ml. of 
the autoclaved liver extract. Feeding experi- 
ments with a diet containing 3 ml. of the un- 
autoclaved liver extract together with an ade- 
quate control, were also carried out. Results 
are given in Tables II and III. 


Table I 


Diet 


Average wt. of 10 larvae in mgm. after 


0 days 1 

• 

7 days 

14 days 

21 da>s 

28 days 

35 days 


I. Basal diet without oil 

3-09 

4*69 

6*33 

5*75 

one sur- 
vived 

one sur- 
vived 

No pupae 

II. Basal diet with oil 

III. Basal diet II + 1 ml. yeast 

3*17 

6*67 

7-60 

7-57 

7*24 

10-75 


autolysate 

IV. Basal diet 11+2 ml. yeast 

2*98 1 

5*28 

12*21 

29*83 

51*05 

53*45 

2 pupm 

autolys ate 

3*31 

8«83 

33*92 

75*38 

117*34 

Most pu- 
pated 

Most pu- 
pated 

V. Whole jowar 

3-29 

31-17 ■ 

94*86 

99*70 

All pupat- 
ed 

All pupat- 
ed 

All pupat- 
ed. 


JVo. 11 1 
Ngv. 1945] 


Letters to the Editor 


30^ 


Table II 


Diet 

. 

Average weight of 10 larvae in rngm. after. 

Remarks 

0 day 

14 days 

21 days 

28 days 

35 days 

L Basal diet (a) 

16-32 

16-64 

5-98 

8-34 

10-58 

No pupse. 

Without oil (d) 

17-50 

11-58 

20*50 

16-18 

15-16 


11. Basal diet (z) 

16-:i0 

23-26 

22-60 

18-96 

15-18 


4 oil (/;) 

16*06 

15-28 

16-82 

14-26 

14-48 


III. Ba.sal diet II (a) 

15-02 

48-40 

53-62 

58-46 

67-46 


+ 1 c.c. Liver extract (0) 

16-58 

34-22 

25-94 

30-84 

47*34 


IV. Basal diet II {a} 

14-66 

50*16 

. , 

- . . 

, , 


43 c.c. Liver extract. 

16-38 

61*18 

52-36 

56-64 

59-90 


V. Basal diet 11 {a ) 

14-00 . 

46-16 

61-22 

82-34 

, , 

1 pupae. 

45 c.c. Liver extract (/O 

15-26 

46-18 



• • 



Table III 


Average wt. of 10 larvse 
in mgm. after 


Diet 

0 day 

14 days 

25 days 

35 days 

{a) Basal diet II -*[- 3 c.c. 
autoclaved Liver ex- 
tract 

6-04 

14-24 

16-60 

13-74 

(/;) Basal diet II d- 3 c.c. 
unauioclaved Liver 
extract 

5*85 

11-05 

36-80 

72*84 


It will be seen from the tables that the 
insect respondsi definitely to the fortifioation 
of its basal diet with yeast autolysates and 
liver extracts and a roughly quantitative re- 
lationship may be perceived to exist between 
growth and the degree of enrichment. Both 
from the point of view of the rate of growth 
and of percentage of pupation, yeast autoly- 
sate gives a result which is far more satisfac- 
tory than that obtained with liver extract. It 
is revealed that autoclaving at 30 lbs. for 
4 hours appears to destroy the growth-promot- 
ing factors associated with the liver extract. 

(Miss) Violet de Souza. 

M. Sreenivasaya. 

Section of Fermentation Technology, 

Indian Institute of Science, 

Bangalore, 

October 1, 1945. 


^STABILITY OF VITAMIN C IN 
DRUMSTICK LEAF 

The leaf of the drumstick tree (Moringa olei- 
fera) has long been known to be a rich source 
of ascorbic acid i-- providing 900 to 1,100 mgs. 
per cent, of this vitamin. The edible portion 
of the pod also contains nearly one per cent, 
of the vitamin and, being free from interfer- 
ing substances, was at one time suggested as 
a suSe standard for titrating indo-phenol 


indicator solutions.^ The leaf, however, con- 
tains, in addition, 100 to 110 mgms. per cent, 
of i? -carotene-*’^ as determined spectrophoto- 
metrically after phase separation and chromato- 
graphic adsorption over Brockman’s alumina^i 
and is, therefore, richer in this respect than 
either lucerne^' or rose hip,^ two of the natu- 
ral sources of ascorbic acid and carotene which 
have been successfully processed'^^ to yield 
rich concentrates. 

In the course of investigations on the pro- 
• cessing of drumstick leaf by fractionation and 
dehydration methods so as to obtain rich con- 
centrates of ascorbic acid and carotene, inter- 
esting results were obtained in regard to the 
relative stability, under ordinary conditions of 
exposure, of ascorbic acid in aqueous extracts 
when examined during pre-flowering (October- 
Novehiber) and flowering stages (January- 
February). Some typical data are reported 
in Table I where the results for lucerne leaf 
sampled during the • two periods and for an 
aqueous solution of pure ascorbic acid are 
included for comparison. 

Table I 

Stability of ascorbic acid in plant sources 


Source 

Mgm. per cent, ascorbic acid in 

HPOs 
(6 per cent, 
j Extract) 

Aqueous extract at 
the end of 

0 hrs. 24 lirs. 

1 

72 hrs. 

Drumstick leaf-pre- 





flowering stage 

1,143 

888 

840 

- 666 

Drumstick leaf- 





flowering stage. 

985 

112 

64 

»• 

Drumstick flowers I 

1,250 

50 


• • 

Drumstick flowers II 

1,665 

66 

. . 


Lucerne leaf samp- 





led in October 

960 

841 

328 

294 

Lucerne leaf samp- 





led in February 

920 

800 

278 

237 

Ascorbic acid (pure) 

25 

21 

9 

* * 


These results show that a water extract . of 
drumstick leaf is remarkably stable when 


30 i Letters to the Editor [sciince 


sampled during the period of maximum vege- 
tative growth, there being only 25 per cent, 
loss in ascorbic acid even after three days’ 
storage. On the other hand, a powerful oxi- 
dase system is apparently developed in the leaf 
when the tree is in flower, more than 80 per 
cent, of the vitamin being lost during extrac- 
tion alone. This oxidase activity is even more 
w’ith the flowers where practically the whole 
of the ascorbic acid is destroyed instantaneous- 
ly in the aqueous extract. 

Whether the destruction of the ascorbic acid 
during extraction with water and subsequent 
storage has been due to the specific oxidase 
elaborated during flowering has not been fully 
investigated. But, in experiments with aqueous 
ascorbic acid, addition of a heated water extract 
of the leaf sampled at flowering stage resulted 
in a destruction, , during 24 hours, of only 44 
per cent, of the original vitamin C content as 
against 74 per cent, with a corresponding 
quantity of unheated water extract. These 
results as also a comparison of the relative 
stabilities of water extracts of the leaf and of 
aqueous ascorbic acid would suggest that, in 
addition to the oxidative heat-labile enzyme, 
plants contain a thermostable protective factor 
as postulated by Krishnamurthy and Giri.i<^ 
It cannot, however, be stated on the basis of 
existing knowledge that the activities of the 
oxidase and of the protective factor could vary 
independently in different plants and during 
different seasons. 

The foregoing observations on drumstick 
leaf have been amply confirmed from an 
examination of a large number of flowering 
trees. Besides, the non-existence of a power- 
ful oxidase system was demonstrated during 
the same season in two instances where the 
trees were not in flowers due either to im- 
maturity or to excessive defoliation. 

In contrast with drumstick leaf, the results 
obtained with lucerne do not show any wide 
variation in oxidase activity during the two 
consecutive seasons; but, it must be borne in 
mind that this plant is grown largely for its 
fodder and that, therefore, cuttings are taken 
frequently, as was the case in the present in- 
stance, thereby preventing its reproductive 
phase. Presumably, this modifies the effect of 
season on the ascorbic acid-ascorbic oxidase 
system. 

That seasonal variations in the concentra- 
tions of ascorbic oxidase and of dehydro-ascor- 
. bic acid reductaseii may be considerable is 
shown by the results of Crook and Morgani^ 
for cauliflower. The evidence recorded here 
would strongly suggest that these enzyme sys- 
tems concerned in the reversible oxidation- 
reduction of ascorbic acid are of possible signi- 
ficance in the biosynthesis of this vita- 
min in plants. Support is lent to this view by 
the recent findings of Zilva, Kidd and West^^ 
that there is a decrease in the ratio of dshydro- 
as corbie acid to ascorbic acid in the total 
vitamin C content of the apple as the fruit 
approaches maturity. No attempt has been 
made to follow up the dehydro -ascorbic , acid 
and its reductase contents in drumstick leaf 
during the different developmental stages of 
the plant, but there is little doubt that such a 


study will eventually yield information of 
physiological importance. 

T. B. Panse. 

A. Sreenivasan. 
Dept, of Chemical Technology, 

University of Bombay, 

Matunga Road, 

Bombay 19, 

August 22, 1945. 
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PHOTOPERIOD IN RELATION TO 
FLOWERING IN SUGARCANE 

At a breeding station it often becomes neces- 
sary to control the flowering of varieties in 
order to effect certain crosses. In sugarcane 
the problem is not only of controlling the 
time of flowering but also of inducing certain 
varieties to flower as quite a number of them 
do not usually flower under the normal condi- 
tions. As is well known the ‘day-length fac- 
tor’ greatly influences the transition from the 
vegetative to the reproductive phase. The 
study of ‘day-length factor’ has recently re- 
ceived increasing attention at the Imperial 
Sugarcane Breeding Station, Coimbatore. The 
earlier work at Coimbatore started in 1932 
(Dutt, 1943) and was concerned mainly with 
the delaying and hastening of the flowering 
time in certain commercial cane varieticis. 
Sartoris (1938) and also Allard (1939) .stu- 
died the effect of different day-lengths on 
Saccharum spontaneum 28, NG 292 and ob- 
served that this variety produced rudiments 
of flowers only with 13' hours day — the full 
day of the locality of the experiment — and 
that slight alterations in the duration of the 
day inhibited flowering. ' 

Recently the writers took up for study two 
of the forms of S. spontaneum which do not 
normally flower at Coimbatore. It was con- 
sidered desirable to study the photoperiodic 
response in such varieties as many of them 
would be very useful breeding material if 
they could be induced to flower. The photo- 
periodic response of three cultivated varieties 
was also studied. 
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The variety S. spontaneum (Burma) — a tall 
vigorous variety which doss not flower at 
Coirabatore, was induced to flower subject- 
ing it to long periods of darkness about eight 
weeks prior to the commsncement of flowering 
season. This variety was planted in the field 
in December 1942 and was allowed to grow 
under the normal conditions for the first eight 
months. At ^ this stage a number of top por- 
tions consisting of upper half of a primary 
stalk were removed from the field and planted 
upright in large-sized pots, one in each pot, 
containing the ordinary garden land soil. 
(Top portion represents the upper half of a 



Treated ('ontrol 

FIG. 1. Showing the e’fe:t of lon^ periods of 
darkness on 8*mo iths old tops ot the 
non-flowering variety 
S. spont» Burma 

primary stalk.) When the tops had resumed 
growth, i.e., after about 20 days of planting, 
these were divided into different series, of 
5 pots each, and one of these series was daily 
given only two hours of daylight from 12 noon 
to 2 p.m., and for the rest of the day it was 
kept in a dark-room. This treatment was 
continued for two months — from 10th Septem- 
ber to 10th November — and then th^ plants 
were restored to normal day-length conditions. 
About three weeks after stopping the treat- 
ment ^11 the tops began to show indications 


of flowering and at the end of December one 
of them arrowed (Fig. 1). The arrow was 
normal ^ and healthy. The remaining stalks 
were dissected and examined and they reveal- 
ed the presence of young developing flowers. 
The series subjected to other day-length treat- 
ments, namely, 10 hours, 14 hours, 22 hours 
and the normal daylight did not show any 
sign whatever of flowering. 

The above experiment wms repeated and 
confirmed during the year 1943-44; some 
arrows which were obtained were successfully 
utilized for crossing. 

S. spontaneum (Assam 301) is another wild 
form which does not normally flower at 
Coimbatore. During the year 1942-43 it w’-as 
grown in the field under different lengths of 
day to determine the photoperiodic conditions 
suitable for its flowering. The planting was 
done on 12th February 1943. Single rows of 
20 plants were used for each of the following 
five-day length treatments — 6, 9, 15, 18 hours 
and the full day. The treatments were com- 
menced when the plants were one month old 
and were continued to the end of the experi- 
ment. The artificial light was' obtained from 
100 C.P. electric bulbs and extra darkness was 
provided by special light-proof enclosures erec- 
ted in the field. This variety flowered with 
9 hours day-length The first arrow emerged on 
16th September, i.e., 7 months after planting. 
Subsequently 18 more arrows emerged, all 
normal and healthy, the flowering continusd 
to the middle of October. The other treat- 
ments including the normal day did not give 
any indication of flowering. 

The times of flowering of certain cultivated 
cane varieties were delayed by seven to eight 
weeks by varying the length of day; this period 
of eight weeks practically covers the range of 
disparity in the times of flowering of late and 
early varieties at this station. Three varieties 
were studied, viz., P.O.J. 2725, P.O.J. 2714 
and Co. 421. These were planted in the field, 
in rows, on 6th December 1942. Five day- 
lengths were used, viz., 6, 9, 15, 18 hours and 
the full day. The arrangements for control- 
ling the day -length were made in the field, as 
described above. The treatments were com- 
menced when the plants were three months 
old and were continued for another three 
months, i.e., till the end of 6th month. The 
results obtained were as below: — 

With the normal daylight conditr-'ns the 
variety P.O.J. 2725 flowered on 22nd Septem- 
ber 1943 and -the flowering continued till 15th 
October 1943. With 18 hours day-length 
flowering commenced on 21st October, i.e., 
one month later, and continued till 8th Novem- 
ber 1943. With 6 hours day-length flowering 
commenced on 19th October and continued 
till 29th December, i.e., the arrows of this 
variety were available for crossing even two 
months after the control had finished off 
flowering. With other day-lengths, i.e., 9 hours 
and 16 hours, the differences in the time of 
flowering were not so marked. 

The variety P.O.J. 2714 flowered- under the 
normal conditions on 10th October 1943 and 
it continued to flower till 27th October 1943. 
With 18 hours the flowering commenced on 
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15th November, i.e., about 36 days later, and 
the arrows continued to emerge till 14th 
December, i.e., 47 days after the control had 
finished off flowering. With other day- 
lengths the differences in the time of flower- 
ing were not so marked, except that with 
6 hours day-length the flowering commenced 
22 days later. 

The variety Co. 421 flowered with IS hours 
day-length one month later than the control 
and the flowering continued till 16th Novem- 
ber whereas in the control plants it finished 


off on 23rd October. 

It also seems worthy of mention that potted 
top portions (described above) of Co. 421, a 
pollen sterile variety, when supplied with 
3 hours of extra light, i.e., 15 hours day-length, 
about seven weeks before the flowering was 
due, i.e., from 6th September to 20th October 
1943, yielded 80 per cent, open anthers and 
healthy and well-developed pollen, which gave 
about 10 per cent, germination. The electric 
bulbs used in this experiment to supplement 
the daylight were of 500 C.P. The tops sub- 
jected to other day-length treatment^, viz., 
24 hours and the full day did not yield any 
pollen. 

N. D. YtrsuF. 

N. L. Dutt. 


Imperial Sugarcane Breeding 
Station, Coimbatore, 

June 26, 1945. 


1. Dut% N. L.. Indian Fa'ming. 1943, 4 . 2. Sartoris, 
G. B., Proc. FI Cmg'^iss of Inter. Soc. Sttg. Tech. 1938, 
796-801. 3. .Allard, H. A., Jo->frn. Agri. Res,, 1939,57. 


TWO NEW RECORDS AND A NEW 
SPECIES OF THE GENUS TRICHURIS 
FROM DOMESTIC RUMINANTS 

Ostertagia pinnata and Ostertagia gruhneri are 
recorded froni the material collected from 
Mukteswar in September 1942 while Trichuris 
ovina, a very common and widely distributed 
parasite was observed from various regions 
of ♦the Punjab and United Provinces in differ- 
ent parts of the year. 

Ostertagia pinnata Daubney (1933) 
Daubney (1933) described the species from 
Kenya, its distribution being restricted to 
Romney Areas (Highlands) only. The present 
record is based on ’ the presence of a single 
male specimen in a collection from Mukteswar. 
The individual possesses all the characteristics 
of the species, measures about 10 mm. long and 
has a width adjacent to the anterior ends of 
the spicules of about 0T4 mm. The spicules 
measure about 0*26 mm. each. Host — Ovis 
aries; Location — ^Abomasum; Locality — Muk- 
teswar (Kumaon). 

Ostertagia gruhneri Skrjabin (1932) 

The parasite was originally recorded from a 
reindeer in Russia. Dikmans (1939) records 
it from Ovis canadensis, Ovihcfs moschatus 
(muskox), Rangifer tearandus (reindeer) from 
IS^grth Anaerica. The spicules of the specimen 


in this collection are dark yellowish brown in 
colour and measure about 0-16 mm. long each. 
Gubernaculum is absent. Host — Bos indicus; 
Location' — Caecum; Locality — Mukteswar (Ku- 
maon). 

Trichuris ovina sp. n. 

Male : Length of anterior part is from 32- 
40 mm.; posterior part 17-20 mm.; breadth of 
posterior part about 0*5 mm. in the middle of 
the region of the ejaculatory duct and 
0*64 mm. in that of the vas deferens. The 
body carries a papilla on either side of its 
posterior end. 

The spicule is small and thin having a pro- 
ximal thickening and ending with truncated 
edges (Fig. 1) followed by a hyaline part ‘bk 
It measures from 1 to 1*5 mm. long and about 
0-025 mm. Inroad. 





Fig. 1. T. ovha, posterior end of mule 

The sheath, wherever it is everted has a 
club-shaped appsarance, having a length equal 
to that of the mouth-piece itself of ab ut 
0*14 mm. The shsath is studded all over with 
very fine and dense spines measuring about 
0-0015 mm. 

The testis starts in the cloacal region, with 
moderate convolutions in the region of ejacu- 
latory duct, which are, however, closer and 
more restricted to one side in that of vas 
deferens. The vas deferens is from 3-9 to 
5*2 mm. long; the ejaculatory duct from n-5 
to 12*7 mm.; the cloaca from 1-1-4 mm. with 
the spicular tube joining it 0-475-0*53 mm. 
from the posterior end. The constriction join- 
ing the ejaculatory duct and vas deferens mea- 
sures about 0-25 mm. long and 0*15 mm. 
broad. 

Female : Length of anterior part is from 
34 to 38 mm.; that of posterior part 15-18 mm. 
v/ith a breadth varying from 0-45 to 0-54 mm. 
The vagina resembles in general that of Tri- 
churis ovis with the diflerence that after the 
first two of three curves there is a dilata- 
tion proceeded by ■ distal curves lined with 
spines. Eggs which are thick-shelled, measure 
from 0-055 to 0-058 mm. long and 0*024 to 
0*026 mm, Taroa^, 
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Discussion . — The males of the species resem- 
ble those of T. parvispiculuvi and Trichuris 
discolor for the short spicule and a pair of 
papillae on the posterior part of the body but 
in the_ author’s species the tip is truncated 
while it is rounded in the other two. In the 
author’s species the spines on the sheath are 
fjiie, closely situated and uniform in distribu- 
tion while in both the other species the spines 
are sparse in distribution and are triangular 
and blunt in the proximal part of the sheath. 
T. discolor has a sheath divided into a proxi- 
mal tubular part and a bulbous distal part 
while the ^sheath in^ the author’s species is 
club-shaped with a mouth-piece of the same 
length. 



0* Z 'Vn.'VM-k. 

Fig. 2. T. pa mis picul m\ posterior end; male 

The vagina in T. ovis has a uniform calibre 
throughout its course while in the author’s 
species the middle curve is dilated. 

Trichuris ovina sp. nov. 

Specific diagnosis . — Trichurids resembling in 
general Trichuris parvispiculuni and having 
spicular sheaths about 0T4 mm. long with 
mouth-pieces of approximately the same 
length; sheath studded with spines; spicule 
about 1 mm. long and ending with truncated 
margins; ejaculatory duct about three times 
the length of vas deferens. 

Eggs measuring from 0-055 to 0*058 mm. 
long and from 0-024 to 0-026 mm. broad. 

Host — Capra hircus; Ovis aries. Location — 
Ccucum; Locality — Punjab and the United 
Provinces. 

Military Dehydrated Meat Factory, 

Agra, M. M. Sarwar. 

August 29, 1945. 


1. Daubney, R., “ Thchostrongylicl nematodes from 
sheep in Kenya,” J arasitoiogy , 19r>3, 25, 224-41. 
2. Dikmans, G , Pfoceedmgs of the Hebn hit ho logical 
Society of Washington, 1939, 6, 2. 


THE SPARING ACTION OF c-TOCO- 
PHEROL ON CAROTENE 

MooRE^ first observed that ingestion of extra 
vitamin B increase^ the storage of vitamin A 


o07 


in the liver of rats and lengthened the time 
taken to deplete them of vitamin A. This 
work was extended by Hickman and co-work- 
ers- who showed that vitamin E enhanced the 
growth-promoting activity of vitamin A and 
more markedly of carotene, the action being 
attributed to the antioxidative action of vita- 
min E. Guggenheim-' has confirmed the results 
using a modified method for the bio-assay. 
Recently, however, Gridg'eman-^ reported that 
workers in his and another laboratory- failed 
to observe any synergism between vitamin A 
and carotene on the one hand and vitamin E 
on the other.. Though he did not doubt the 
operation of the synergism, he suggested that 
it may not manifest under certain conditions 
(private communication). During the study 
of factors responsible for the variation in res- 
ponse to carotene when dissolved in different 
oils, one of us (S.D.R.) obtained evidence of 
the synergism.-"’ The results have now been 
confirmed on more extended levels of dosage 
cl: vitamin E. 

A number of vitamin A-d'^ficient rats were 
each given 0-8 yg. oi -carotene six days in 
the week and assembled into five groups of six 
rats, one group receiving no a-tocopherol and 
the others increasing quantities of it as fol- 
lows : 0*03, 0*12, 0-50 and 2*0 mg. imme- 

diately after the carotene. The vitamins v/ere 
dissolved in cocoanut oil free from carotene 
and vitamin E, the total oil intake being 
100 mgl per rat at a time. The experimental 
diet consisted of 68 per cent, sucrose, 18 per 
cent, extracted casein, 10 per cent, brewer’s 
ye-ast and 4 per cent. Osborne-Mendel salt 
mixture fortified with 1 mg. thiamine hydro- 
chloride and 1 mg. of riboflavin per 1 kg. of 
diet and supplemented with 1 Mg. of calci- 
ferol per week. The B vitamins were added 
since Hickman has pointed out the need for 
their adequate intake. The weekly gain or loss 
in weight was noted; the results are given in 
the accompanying table. 

Effect of varying supplements of tocopherol 
on growth induced by 0*8 Mg. carotene 


Group 

1 

1 

Tocopherolj 

supplement 

mg. 

Gain in weight in g 

. at the end of 

1 week 

2 weeks 

3 weeks 

4 weeks 

5 weeks 

1 

Nil 

1 

—4 

-7 -Tj" 

-7(5) 

All dead 

2 

0*03 

0 

2 

5 

4 (1) 

2 (3) 

3 

0-12 

0 ' 

.4 

5 ' 

5 (2) 

7 (3) 

4 

0-50 

6 

8 

10 

11 

14 

5 

2-0 

3 

3 

4 

8 

12 


*The -figures in parenthesis indicate the number of 
rats that uied during the experiment. 


A dosage of carotene which was insufficient 
by itself to maintain life in rats became suffi- 
cient and promoted normal growth when ad- 
ministered together with tocopherol. The 
optimum tocopherol supplement appears to be 
the satne as that pbseryed by Hickman, 
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0-5 mg. per rat, though the diet used here was 
lower in fat. 

Our grateful thanks are due to Prof. V. 
Subrahmanyan for his kind interest In the 
work. 

S. Dattatreya Rao. 
V. Mahadevan. 

Y. B. Rangnekar. 

Department of .Biochemistry, 

Indian . Institute of Science, 

Bangalore, 

October 19, 1945. 


1. Moore., JSioc/iem, /.f IQ^O, 34 f 1321. 2. Hickman, 
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genheim, Bioi'hem. 1944 , 38 , 260 . 4. Gridgeman, 
“The Estimation of Vitamin A,” Lever Bios., and 
Unilev. Ltd., 1944. 5. Dattatreya Rao, S., Nature^ 

1945 156 , 449. 


*THE ISOPOD PARASITE, NEROCILA 

SUNDAICA ON WEST COAST FOOD 
FISHESt 

The Isopod parasite, Nerocila sundaica, was 
observed quite commonly in a few of the im- 
portant species of the food-fishes of the West 
Coast during the months of December 1944, 
January and February 1945. The species so im 
fested were Engraulis mystax, OtoUthus ruber, 
Serranus gilberti, Pellona indica, Therapon 
jarbua and Sardinella fimbriata. The parasite 
has been found attached at the angle of the 
pectoral fin in the case of the clupeoids and 
just posterior to the mandibular symphysis in 
the case of the perches and the jew fish. This 
position seems to be very protective enough 
for the parasite from the force of the currents 
and from the host. 

Description 

Head . — Slightly immersed in the first tho- 
racic segment, length nearly half that of the 
width at its posterior margin. Eyes are large 
and darkly pigmented. The first antennae is 
composed of six segments and second antennae 
of equal length has ten segments. The maxil- 
lipedes form the floor of the mouth. The mouth 
appendages are modified for piercing and suck- 
ing. 

Thorax . — The thorax has seven segments and 
they become progressively broader till the 
fifth segment from whence onwards they be- 
come little narrower. The thoracic appenda- 
‘ ges are modified as prehensile organs and 
foi’m the main organs of attachment. The 
oostegites are found in the first six pairs of 
thoracic appendages and they are broad, sub- 
ovate structures attached to the coxopodite of 
the appendages. 


Abdomen.— The abdominal segments are 
narrower and clearly demarcated from the 
thorax. The telson is broad and sub-qtiadran- 
sular in shape. The abdominal appendages are 
all biramous and lamellar, the rami of which 
serve as natatory and respiratory organs. In 
the male spscimen the second pair of pleopods 
shows a special modification of the ondopodile 
known as Appendix masculina. The uropod 
also is biramous. 



Fig. 1. The Parasite 

The specimens vary in length from 1*8 cms. 
to 2*5 cms. and the width of the body is half 
as broad as the length. The colour is yellow- 
ish white with minute light spots at the postc?- 
rior portion of the segments. 

In specimens of Engraulis mystax, measur- 
ing 17 cms. and which were not attacked by 
the parasite, the condition of the gonads was 
in the second stage of development. In speci- 
mens attacked by the pai’asite and which mea- 
sured up to 15-5 cms. there was only a trace 
of gonads. The Anchovies measuring 13 cm.s. 
and 14 cms. have been found to spawn in this 
period previously. As such the retardation of 
the gonadial development in these specimens 
15 cms. long, may partly be attributed to the 
effect of parasitism of the Isopod. 

K . Chidambaram. 

M. Devidas Menon. 

Marine Biological Station, 

West Hill, 

October 20, 1945. 


* Our thanks are <lue to Dr. B. N, Ghopui, Director 
of ZooL.gicul Survey of India, lor kindly confirming 
the identification. 

t With the kind permissinn of the Diiector of Indus- 
tries and Commerce, Chepauk, Madras. 
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REVIEWS 


Industrial Oil and Fat Products. By Alton 

E. Bailey. (Interscience Publishers, Inc., 

New York, N.Y.), 1945. Pp. 735. Price $10.0. 

The book under review is essentially intend- 
ed to be a text on Oil and Fat Technology in 
its physical, chemical and economic aspects 
as it is practised to-day in America (U.S.A.). 
The author is the senior chemical technologist 
in charge of the Southern Regional Research 
Laboratory, U.S. Department of Agriculture at 
New Orleans, Louisiana and is well-known to 
readers of Ooil and Soap and IndAistrial and 
Engineering Chemistry by his valuable contri- 
butions in recent yeais to diverse aspects of 
modern oil technology ranging from studies in 
specific and latent heats of fusion of oils and 
fats to fundamental investigations on ranci- 
dity, antioxidants, tocopherol from cotton-seed 
oil, refining ■ and deodorisation of oils, condi- 
tions governing production of iso-oslic acid in 
oil hydrogenation and catalytic rearrangement 
of glyceride structure in natural and synthetic 
fats. 

The greater part of the book comprising sec- 
tions C and D and forming sixteen out of a 
total of twenty-three chapters is devoted to a 
description and discussion of the commercially 
important oil and fat products and the proces- 
ses used in their manufacture, the sections 
dealt with being cooking and salad oils, plas- 
tic shortening agents, butter and margarine, 
bakery products and confections, soaps, paints, 
varnishes and related products, and miscella- 
neous fat products like lubricants, iliuminants, 
.cosmetic and pharmaceutical oils, polishes and 
insecticides. 

The unit processes in oil technology which 
arc described in a systematic though brief 
manner comprise extraction of fats and oils 
by expression as well as solvent extraction, re- 
fining and bleaching, deodorisation, hydrogs- 
nation, soap production, fractionation of fats 
and fatty acids, fat splitting and esterification, 
polymerisation and isomerisation, including de- 
iiydration of castor oil and other ordinary oils, 
and finally solidilication and emails ification of 
oils. 

Much of what the author has presented is 
based on his own personal experience and as 
such is quite valuable. The author, however, 
has had the benefit in other matters of the 
advice and suggestions of about twenty profes- 
sional colleagues including G. S. Jamieson, the 
well-known author of Vegetable Oils and Fats. 
Though the main purpose of the book is tech- 
nological, the chemical and physical nature of 
fats and oils has not been neglected, the sub- 
ject being reviewed in two preliminary sec- 
tions A and B comprising the first seven chap- 
ters dealing with the structure and composition 
of fats and oils, reactions of fats and fatty 
acids, the physical properties of fats and fatty 
acids’ and the occurrence, production, compo- 
sition and classifiejation of the com-mon fats 
and oils. A refreshing feature of the classifi- 
cation adopted in this book is the stimulating 
departure from the well-known grouping of 


oils into non-drying, semi-drying and drying 
oils and their rearrangement into the following 
groups . inilk fats, lauric acid oils, vegetable 
butters, animal fats, oleic-linolic acid oils, eru- 
cic acid oils, linolenic acid oils, conjugated acid 
oils, marine oils, and hydroxy acid oils. This 
system of grouping is characteristic of the 
author’s technological standpoint of the indus- 
trial utilisation of oils and fats. 

However, in the part relating to pure chem- 
ical composition of fats and oils the treatment 
was not expected to be so thorough and occur- 
rence of one or two errors of omission in that 
regard need not be surprising. For example 
the statement on p. 13, line 9, about the occur- 
rence of C.„„ C 22 and C 04 saturated acids in 
nature, evinces regrettable ignorance of valu- 
able contributions during the last decade and 
a half to rich sources of these acids in nature 
in the Sapindaceae, Mimosae and Moringaceae 
seed group of fats. This does not in any way 
detract the valuable amount of technical mate- 
rial which is published here for the first time 
filling up notable gaps which have existed so 
far in such branches of the technology of the 
edible fats and oils as plastic shortening agents 
and bakery products and on the practical ope- 
rations of refining, bleaching, deodorisation 
and hydrogenation as these are practised to- 
day with the most recent advances in their 
knowledge incorporated into practice. 

The book on the whole is a valuable contri- 
bution to modern technological literature on 
oils and fats forming a tribute not only to the 
professional enthusiasm and alchievements of 
the author but also to the scientific organisa- 
tion and administration of the U.S. A. Agricul- 
tural Department and every technological in- 
stitute would be well advised to secure a copy 
of this publication for the use of their techni- 
cal staff. 

P. Ram AS w AMI Ayyar. 

(Miss) R. J. Irani. 

Erosion in the Punjab — Its Causes and Cure. 

By Sir Harold Glover. (The Civil and Mili- 
tary Gazette, Ltd., Lahore), 1944, Pp. 143. 

Price Rs. 15-7-0 or 23s?i. 

Literature on the complex problems relating 
to soil erosion with specific reference to Indian 
conditions is none too plentiful. The Punjab 
has the distinction of being amongst the pio- 
neer provinces in India to recognise the exist- 
ence and urgency of soil erosion and to make 
a beginning with ameliorative measures. But, 
apart from papers in the professional journals 
and departmental reports, there was till now 
no publication giving a connected narrative of 
the considerable amount of work that has been 
systematically carried out in that province 
since 1939. This gap has been filled by the 
book under review. Erosion in the Punjab — Its 
Causes and Cure, by Sir Harold Glover, late 
Chief Conservator of Forests, Punjab. 

The volume is divided into two parts. Part I, 
General, gives a brief description of the 
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country dealt with, the climatic, biotic and 
human factors influencing erosion, the conse- 
quences of erosion and lastly the methods 
recommended for the check of erosion. The 
second part is devoted to fairly detailed ac- 
counts of the varying conditions in the indivi- 
dual districts of the Punjab and contains sum- 
maries of the work done in them so far. These 
two parts are illustrated by a wealth of photo- 
graphs (nearly 180 of them) which give the 
reader an * excellent idea of what may be 
termed the qualitative side of the problem. 
The book, however, does not include specific 
quantitative data with regard to experimental 
plots, run-off volumes, weight of soil removed 
under defined conditions, the actual protection 
afforded by different types of vegetation and 
the like. But, the practical difficulties which 
a soil doctor — if the term be permissible, for 
erosion is definitely no more but no less than 
a diseas £ — encounters in Indian rural com- 
munities, the administrative set-up that is 
required, the organisation of co-operative end- 
eavour and more than all, the gradual build- 
ing up of informed public opinion on which 
alone all soil conservation plans ultimately 
depend for success, all these are dealt with 
in an admirable manner with illustrative 
details which reveal a long and intimate 
knowledge of the problems handled. 

A feature of the book is the large number 
of photographs. Anyone who has attempted to 
photograph large landscapes to bring out the 
details of topography and vegetation know^s 
what a difficult job it is. The photographs 
which adorn this volume maintain on the 
whole a high standard, a few of them being 
taken from the air. The pictures tell eloquent 
tales which sometimes (for example facing 
p. . 16, tap-root of a tree in an eroded field; 
p- 112, soil loss in an avsnue) are startling. 
In fact, the photographs by themselves would 
form a very effective and entertaining back- 
ground for a lantern talk on soil erosion to an 
Indian audience. The photographs are, un- 
fortunately, neither numbered nor listed in a 
table of contents so that reference to them is 
not easy. The general level of these illustra- 
tions is so high that one wonders why such 
specimens as those facing pp. 14, 28, 28 (The 
Maili .Village Co-operatvie Society), 91 and 
the like, have been included. These latter 
neither illustrate the text nor convey any 
significance to the central theme but only dis- 
turb the overall excellent impression made by 
the scores of other telling photographs. 

The book carries a preface by His Excel- 
lency Sir Bertrand Glancy, a foreword by 
Sir James Penny and concludes with an ap- 
pendix on the Bombay Presidency Land Im- 
provement Scheme. 

A few minor improvement^ would consider- 
ably add to the convenience of the reader. It 
is very curious that the “Contents” at the 
beginning^ of the book list the chapters but 
omit the paging. The lack of numbering of 
photographs has already been referred to. The 
second part of the book contains -several offi- 
cial forms, model bye-laws, draft Gazette noti- 
fications ' and the like (pp. 95-106), which could 
with effect be divorced from the text and 
brought together in an appendix. In a volume 


so well illustrated, the absence of a few maps 
indicating the geography, rock and soil types 
and forest types in the area dealt with is a 
noticeable omission. One also notices occasio- 
nal statements clothed in picturesque language 
as, for example, on page 16 : “when the trees 
disappear, the rocks, heated by the direct rays 
of the sun, radiate out heat until the barren 
ravines are unbearable, the hot air rises and 
forces up the clouds which fail to drop their 
moisture.” The cause and effect implied in 
this statement are still by no means proved 
beyond doubt and is best omitted from a book 
meant for the general reader. Two minor 
printing errors, noticed were Magnifera indica 
for Mangifera indica (p. 140), and Acacia len- 
ccphloea for Acacia leucophloea (p. 113). 

The special value of a book such as 
Sir Harold’s — written with the authority and 
perspective of many year’s first-hand know- 
ledge — is this. Land reclamation costs money. 
Thus, the cost of soil conservation in the 
northern Punjab districts alone is estimated 
by Sir Harold Glover to be about Rs. 53 lakhs 
a year for 15 years. The soil specialist of 
course knows that the expenditure of these 
large sums of money is not only good invest- 
ment but is the bare minimum insurance 
against the total loss of the essential capital 
of the rural community — the soil. For the 
success of anti-erosion measures, it is indis- 
pensable that Mr. Average Citizen be convin- 
ced of this for, as Sir J. D. Penny observes 

in his foreword, “ in the last resort the 

success or failure of soil conservation msa- 
•sures will depend on the extent to which they 
enlist the assistance both of nature and of the 
humble tiller of the soil and the still humbler 
shepherd and goat-herd”. In the absence of 
knowledge of the facts of the problem neither 
the money required nor the requisite co-ope- 
ration of the villager would be forthcoming. 
Sir Harold Glover’s book should be of great 
help — quite apart from its value as an object- 
ive record of valuable soil reclamation woi'k 
in the Punjab — in opening the eyes of a com- 
placent public to the menace of soil erosion in 
the Punjab and in convincing an even wider 
public that erosion is a deadly but curable 
disease. 

The Exodus ‘ from Travancore to Malabar 
Jungels. Surveys by K. G. Sivaswamy and 
six Doctors. (Servindia Kerala Relief Cen- 
tre, R.S. Puram Post, Coimbatore), August 
1945. Pp. 39-f iv. Re. 1. 

Unable to bear the privations in their native 
homes in Travancore brought about by famine, 
15,000 settlers travelled long distances to the 
hilly parts of Malabar which have remained 
uncultivated for centuries. Migration was pre- 
ferred as being the lesser of two evils; partial 
starvation at home or cultivation in malarial 
tracts infested with wild animals. The heroic 
struggles of these settlers against malaria and 
wild animals are described in this pamphlet. 
Medical and nutritional surveys, carried out 
with considerable difficulty, are also included. 
About 2,000 of the settlers died of malaria and 
malnutrition while some returned home broken 
ill health and fortune. Many among the re- 
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maining are dragging on a miserable existence, 
with impaired vitality and heavily indebted to 
money-lenders. An appeal is made for effect- 
ive^ and immediate relief, especially an un- 
limited supply of anti-malarial drugs. Anti- 
malarial operations, like aeroplanes spraying 
with insecticides, are also suggested. 

Regarding the etiology of certain diseases in 
these settlers, it is wished that the authors 
have made less audacious statements. “Rice 
prmcntation (fermentation) and these organ- 
isms may be a prominent cause of cirrhosis of 
the liver” (p. 15); “Want of animal protein 
in the diet also increases anaemia and particu- 
larly nervous diseases” (p. 16); “Their eating 
preserved foods of the previous night may 
have some relation to choleraic diarrhoea” 
(p. 32). These statements appear all the more 
glaring when one considers the caution exer- 
cised about tapeworm, a disease “attributed to 
the eating of dead cattle. This requires medi- 
cal investigation” (p. 18). The expression 

“nitrogenous proteins” is rather revolting. 
Except for these minor blemishes, the book is 
an admirable document containing much 
material painstakingly collected. The book is 
priced too high. S. Ranganathan. 

Report of the Scientific Advisory Board for 
the Year 1st January to December 1944. 
Issued under the authority of the Governing 
Body, Indian Research Fund Association, 
New Delhi. (The Secretary, Governing Body, 
Indian Research Fund Association, Secreta- 
riat, New Delhi.) Pp. 188. Re. 1. 

The Annual Report of the Scientific Advisory 
Board for 1944 records another year of success- 
ful research despite the handicaps imposed by 
war conditions. Reports of the Advisory Com- 
mittees on Cholera, Malaria, Nutrition and 
Plague are also incorporated. Work on the 
treatment of cholera with sulphaguanidine, 
and the statistical evaluation of the degree of 
protection conferred by anticholera inocula- 
tion form the principal researches under cho- 
lera. Results of detailed studies in the preven- 
tion and control of malaria, and large-scale 
field trials with various insecticides (including 
D.D.T.) and mosquito repellents are included. 
The comparative value of different sulpha 
drugs in the treatment of plague and the pecu- 
liar mode of spread of plague in certain rural 
areas in the Madras Presidency were investi- 
gated. , 

A good number of the researches financed by 
the LR.F.A. are concerned with nutrition ; 
16 out of 42 enquiries relate directly to nutri- 
tion while a few of the schemes under “Other 
Researches” have an indirect bearng on nutri- 
tion. It is not surprising, therefore, that the 
bulk of the Report is devoted to this subject. 
A document of 18 pages dealing with the 
practical and public health aspects of nutri- 
tion, prepared for the benefit of the Public 
Health Committee of the Health Survey and 
Development Committee of the Governm.ent of 
India is also included. The findings of the Sub- 
committee on “Nutritional Requirements” form 
a useful addition as also those of the Soyabean 
Sub-Committee. The latter conclude that 
“the nutritive value of soyabean, in comparison 


with that of other common Indian pulses is 
not such as to justify, from the standpoint of 
human nutrition, the immediate encouragement 
of the production and consumption of soyabean 
on a wide scale in India.” The budget allot- 
ments for the various enquiries and staff of 
the ^ I.R.F.A. and for the publication of the 
hidian Journal of Medical Research appear 
towards the end of the Report. 

Those interested in the progress of medical 
research in India will find the Report useful 
and informative. S. Ranganathan. 

The Indian Cotton Textile Industry 1944 

Annual. (Published by Messrs. Gandhi & 

Co., Publishers, Jan Mansion, Sir Pheroz 

Shah Mehta Road, Bombay), June 1945. 

Pp. 150. Price Rs. 5. 

The Annual represents a valuable contribu- 
tion to the knowledge and objective study of 
the Cotton Textile industry of this counti^. 

In layout and format, it closely follows its 
predecessors. 

As usual the volume reviews the major 
domestic events in the industry and gives a 
wealth of valuable statistical data intelligently 
presented and takes the reader through the 
long and eventful history of the industry wdth 
remarkable brevity. Accurate and exhaustive 
statistical data plays an important role in all 
economic and industrial planning and in this 
aspect Mr. Gandhi’s contribution is indeed 
praiseworthy. 

The book reproduces some of the more im- 
portant Textile Control Orders and also gives an 
exhaustive list of other control orders affect- 
ing the industry, which lends to the volume 
special topical interest. It presents in a lucid 
manner a brief history of the evolution of the 
Textile Control touching all its important 
aspects, the intricate problems it has had to 
face particularly of distribution and how they 
had to be tackled and solved. The book also 
publishes the recent Textile Industry (Control 
of Production) Order and explains its purpose 
and benefits. While all may not agree with 
the editor about the benefits of the scheme to 
the industry, there can be no doubt that it is 
an admirable emergency measure which has 
helped to relieve the present cloth famine in 
the country. The author’s detailed survey of 
post-war problems facing the industry is of 
special interest, particularly his reference to 
the considered views expressed by the Chair- 
man of the Bombay Millowners’ Association 
on the obligations of the mills and the Govern- 
nient to the industry if it is to stand on a sure 
ff-undation to withstand the foreign competi- 
tion. 

The volume annexes at the end two appen- 
dices, one dealing with the subject of cotton 
cultivation, its development and problems and 
another with the handloom industry and its 
potentialities during the post-war period sup- 
ported by fresh extracts from the Report of 
the Fact Finding Committee (Handlooms and 
Mills) released in 1943. 

On the whole the book is very interesting 
and informative and should be particularly 
useful in the field of post-war planning. 
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The Alphatron is an all-metal ionization 
gauge with continuous linear response to 
10 mm. total pressure. The ionizing agent is 
a stream of Alpha particles emitted by a radio- 
active source, which permits operation at any 
pressure, including atmospheric, without 
damage to the gauge. The steady emission 



characteristic of the radioactive element and 
advanced amplifier design insure great stability 
and reduce needle flicker to a minimum. The 
model produced at present by the National 
Research Corporation in . Boston covers from 

0 to 10 mm. in three ranges, all reading direct 
pressure. The ranges are 0 to *1 mm., 0 to 

1 mm., and 0 to 10 mm. Pressures can be 
read to one per cent, of full scale reading in 
each case. The gauge is ideal for measuring 
pressures of gases other than air, such as 
argon, water vapour and hydrogen, as the 
linear response of the gauge holds true regard- 
less of the atmosphere. 

The Eleventh Annual Meeting of the Indian 
Academy, of Sciences will be held at Udaipur 
from 26th December to 28th at the invitation 
of the Government . of Mewar. The National 
Academy of Sciences is holding its annual 
mieeting jointly with the Indian a\cademy. 

The Sir C. R. Reddy National Prize has been 
awarded by H. E. the Governor, Chancellor of 
the Andhra University, to Prof. C. V. Chandra- 
sekharan working at the Yerkes Observatory 
in America. 

Sir C. P. Ramaswami Aiyar, Dewan of 
Travancore, will address the annual Convoca- 
tion of the Patna University scheduled to be 
held on November 24th, 1945. 

The Convocation of the Annamalai Univer- 
sity will be held on 27th November 1945; 


Sir Norman Strathie, Adviser to H. E. the 
Governor of Madras, will address the Session. 

Sir Mirza M. Ismail has accepted the invita- 
tion of the authorities of the Benares Kindu 
University to deliver the Convocation Address 
on 2nd December 1945. 

Mr. K. M. Pannikar, Prime Minister, Bikanir, 
has been invited to deliver the Convocation 
Address of the Andhra University on 6th 
December 1945. 

Sir C. R. Reddy has kindly consented to ad- 
dress the Convocation of the Utkal University 
scheduled to be held on the 12th December 

1945. 

In connection with the forthcoming Session 
of the Indian Science Congress to be held in 
Bangalore from the 2nd Januaiy to 8th January 

1946, the Local Committee has decided to bring 
out a Souvenir in an attractive form with 
suitable illustrations. About 2,000 copies will 
be printed and distribtusd amongst the dele- 
gates. Those intending to insert an advertise- 
ment in the Souvenir are invited to correspond 
with Mr. B. R. Subba Rao, m.a., Dip.-in-com., 
Convener, Publication vSub-Committee, Indian 
Science Congress Session 1946, Central College, 
Bangalore. 

The 33rd Session of the Indian Science Con- 
gress will be held in Bangalore from the 2nd 
to the 8th January 1946. The problem of ac- 
commodation in Bangalore being very acute, 
the Local Secretaries advise that arrangements 
should be made well in advance in the differ- 
ent hotels and students’ hostels. Bangalore 
during January is comparatively cold; the 
delegates are advised to provide themselves 
with warm clothing. There will be full-day 
excursions (if sufficient number of delegates 
participate) to Iron and Steel Works and Paper 
Mills at Bhadravati, the famous Jog Falls, 
Belur and Halebid Temples, Mysore, Krishna- 
rajasagara, Seringapatam, Sivasamudram 
Hydro-Electric Works, and Kolar Gold Fields. 

Numerous students and" scientists, who have 
been benefited by the brilliant researches of 
Rai Bahadur Dr. S. L. Hora, met in Calcutta 
recently and decided to celebrate the Silver 
Jubilee of his first scientific publication (Sep- 
tember 1920). For celebrating the occasion a 
comprehensive programme is being chalked 
out but its successful execution will largely 
depend upon the funds that could be collected 
for the purpose. Those wishing to associate 
themselves with this function are invited to 
remit their donations to Dr. Nazir Ahmad, 
Hon. Secretary, Jubilee Committee, 13, Bally- 
gunge Circular Road, Calcutta. 
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SCIENTIFIC RESEARCH IN NATIONAL PLANNING 


THIS war has proved beyond doubt that human 
valour and determination cannot compen- 
sate for scientific and technical efficiency, and 
that a nation with a low per capita income 
and limited industrial development, even 
though large in numbers, has little chance of 
honourable existence in this world. The aim 
of every post-war reconstruction in India, 
therefore, should be the removal of these two 
weaknesses — a low per capita income and limi- 
ted industrial development. 

It will be idle to ignore the fact that there 
are powerful leaders in India who have been 
so impressed by the evils of the modern world 
that- they do not hesitate to declare that the 
introduction of the Western methods for in- 
creasing our national income should be resist- 
ed- and that it is no business of the State to 
help scientific and technological development. 
They- would prefer the culture of cottage in- 
dustries, peasant farming, and living on sub- 
sistence level with its inevitable doses of 
famine and pestilence to the immense wealth 
but inhuman greed of modern societies. It is 
hoped that they would soon recognise, now 
that the Fascist world , has tumbled down, that 
the powerful tools, of science are capable of 
'doing immense good if handled for the benefit 
of humanity; that in these days of rapid com- 
munications, we cannot live in isolation from 
the r'est of the world even if we wish to do 
so; that life in India will be stagnant if we 
Tun counter tb the characteristics of the pre- 
sent age' which consist in applying the princi- 
ples and products revealed by scientific research 
to industry and* agriculture. 


It is also unfortunate that our powerful in- 
dustrial magnates and entrepreneurs do not 
always believe that scientific and techni- 
cal research is necessary for the industrial 
development of a country. They consider that 
all that is needed is to decide on general 
grounds, if the country has the potential re- 
sources in raw materials, power and transport 
facilities which will justify the establishment 
of any particular industry, and then import 
into the country the necessary machinery and 
experts for the purpose. They are in favour 
of providing such technical education which 
will enable the industry to be run by indi- 
genous talent after a period of probation under 
foreign experts ; but they would stop at re- 
search as being more in the natui*e of a 
luxury. To them the history of the . dyestuff 
industry should be an object lesson. The first 
synthetic dye was made in England by Perkin, 
but the industry soon found a congenial home 
in German soil. In Germany, the practical 
outlook of businessmen was enthused by that 
faith in scientific knowledge which came from 
first-hand knowledge. Thus twenty long years 
of painstaking research were necessary at a 
cost of more than a crore of rupees before 
Bayer’s process for the synthesis of indigo 
could be commercialised; but once it was done, 
the fate of the natural indigo of Bihar vras 
sealed and it disappeared from the. world’s 
market in another twenty years. The attitude 
in Great Britain was one of complacent wait 
and see”; and the result was, that when the 
first world war broke out, she had no dyestun 
industry of any importance. As that war 
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progressed, it was soon realised that this de- 
pendence on Germany for dyes was an intoler- 
able Weakness of the British chemical industry. 
Modern war depends for its successful prose- 
cuiion on an abundant supply of a large 
vaiiety of chemicals; and a clyestua: and line 
chemical industry must be considered an 
gial part of every defence programme. The 
British Government, under Lloyd George, took 
immediate and far-reaching steps. B;-gmning_^ 


equipping nine specialized laboratories, includ- 
ing a technological institute on the lines of the 
Massachusetts Institute of Technology; a two 
crores of rupees grant for strengthening the 
scieiltific departments of India’s eighteen uni- 
versities and the training of seven hundred 
research workers in five years — ^these are some 
of the recommendations made by the Industrial 
Research Planning Committee. 

, In its Report the. Committee recommends the 


mth"a^Iarge subsidy for the formation of the ■setting up of a national research organisation 
British Dyeslufl; Corporation, millions of ' to _be called the National Research Council 

were spent on developmental research in every' which would be authorized to initiate the Five- 

-teanefe==of-the- mdu5try-~iat€r---on, -the-4mpor:ta-^=r==:^^3;.-^^-::j^^ ’ ' ' 

tion of dyes and even interniediatss were Recurring annual expenditure is estimated 
prohibited. As a result. Sir Gilbert Morgan 2 crores of rupees and the Committee recom- 


could in 1939 with justifiable pride that 

out of the five most fundamental aiscoveries 
in dyestutf chemistry since 1921, the world 
owed three to British talent. In this war, the 
British ' Dyestuffs factories not only produced 
their home requirements, but had m addition 
a considerable export trade. 

In India we are now very anxious to increase 
the productivity of the soil by use of synthetic- 
fertiiiseis; and ammonium sulphate factories 
on a large scale are being built iri . 
and Biha'r. ■ It'i's, therefore; of 'topical mterest 
to recall that exciting venture of the late 
Prof. Haber when in : .1909 he . demonstrated 
before the Badische Chemical Engineers ;that 
it‘ is possible tG^:Qbtain. small quantifies of am- 
monia by direct ^combination of nitrogen with 
^drogen,;: , Mm-ion^ of pounds had to be spent 


mends that half this amount be met by a grant 
-from the Government and the other half by a 
proposed . cess on industries, including railways. 

- Tche Committee recommends that the Natio- 
nal Research Council should consist of repre- 
sentatives of scientific bodies, universities, in- ■ 
dustry; labour and administration, with the 
Government of India’s Merqber for .Planning 
and Development as ex-officio President. The 
Council will organize and maintain national 
.laboratories, and - specialize research insti- 
tutes; stimulate and encourage research activ- 
ities by Industry and in co-ordination with all 
■existing research institutes ' and departments of 
‘Government, undertake the planning of re- 
search programmes - on , a nation-wide basis. 
The - Council will also serve as a national trust 
for -patents and will set’ up a Board of Stand- 


before: this discovery could. :be exploited coin- iards' and- Specifications, 
merciailyi .^4 tpday^ ■ -A-Part from- the establishment" of a National 

frBm..its Yhlue m; war, constitifies the .Chemical- and -a -National Physical' Laboratory 

.the-,.fertfiis8r indus.try Wth..^ ^Mch is recommended at an estimated S of 

40-lakhs- of rupees each, the other ■specialized 
laboratories proposed to be "set" up are", in order 
ofi .priority,; fhose for Food - Techfiology, Metal- 
lurgy,- Fuel-Research, Glass ahd Silicate Re- 
search, Oils--and-- Paints, Leather' aiid Tanning, 
•Industr-ialrFermentation and an 'Electro-Chemi- 

■cal Institute. 

• ■ Industries wRl' ^be encbimaged to set up their 
Gvra' T^.earch ' assocfiatiohs oh a corporate basis 
and'-the -expentUthfe.m^^ on research will 
be- exempted . from iricome-tax assessment. 

^ ^^at Research Councils 

on the model of the National. ..Research Council 
be set up in all Provinces and. major States. 

. A small pecutive body called A Research 
Board will be responsible for the administra- 
tion of the ^Council’s work. The Board will 
prepare comprehensive plans of research pro- 
grammes and will take an active part in the 
establishment of research institutions by in- 
dustries. 

We hope the Government of India will give 
due consideration to this report and funds will 
be made available for industrial and scientific 
research on adequate scale in the near future. 


.S 2 Bgle::item ..in. ------- • _ - . 

knnual pro.duction pl.mQre thgn^.lSQ ^crores of 
xup*ees.i:It:i&:alsq . that •thq..du:ect returp 

of . one fruitful -Apiece :of : longTrange .. research 
pays back..many. times .av^r the. cost. lof ^pmety- 
nine. \yhich: :may not .find ..lUseful ..application. 

Thn-notniicsbon:: has .mw :b?<^ome.:uniyers%h that, 
a* nation:: :whi.ch . habitliklly. applie.s.,,, scientific 
method: “and. kn.Qwledge:_tp,.undusj^ .^cl.agrv 
culture, can ..only. :sei;se i the .vmore.-. spectacular 
achievements. . of. science . m „ fis.,. economic, 

.‘.‘No nation can alsP .dep.epd. only on the enorts 
of .other, nations.. for. the .purpose . of promotion 
ol knowledge. This is not only because such 
depend^-nce. is an ignoble parasitism, but also 
because in the. field , of international relations, 
no less than in national . life, the power that 
comes from knowledge comes from its early 
and rapid use and from close contact with men 
who have created such knowledge.” 

It is, therefore, a matter of considerable satis- 
faction that the Report of the Industrial Re- 
search Planning Committee, appointed by the 
Government of India, contains a bold five-year 
programme for the development of industrial 
and scientific research, at an estimated , ex- 
penditure of Rs. 6 crores. The building and 
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POONA UNIVERSITY 


^ HE . -announcement by the Government ct 
^Bombay ■ to give effect to the recommen- 
dations of the Maharashtra University Com- 
mittee^ in due course on certain terms anj* 
conditions is most welcome. 

, The Bombay Presidency Education, Confer-- 
ence ^ under the presidency of Sir Naraya’iJ 
Chahdavarkar adopted a resolution in favcu.'f 
of regional universities for the presidency ai 
long- back as 1917. 'In 1924, the Committee cn. 
University Reform, presided oyer by. Sir Chi*; 
manlaI'‘SetalWd', recon^^^ oreation of 

universities "in "MaharashtraV (Sujerat,'’ Karnalal? 
and Sind,, and reported that conditions w.ere ripe 
for the setting up of some form of university 
for Maharashtra in Poona. In 1933, as a result 
of representations made by certain leaders of 
Maharashtra, a conference of educationists and 
representatives of other interests was con- 
vened to discuss the policy of graduai estab- 
lishment of regional universities in the Pro- 
vince of Bombay, As ‘ this ' conference could 
not come to unanimity of opinion in favour "of 
any schenie, nothing further was done. In 1941^ 
k" representative ' ’deputation waited on the 
Adviser to H. E: the Governor of Bombay to 
press the question of a University for Maha- 
rashtra and as a result, a committee, presided 
over by the Right Honourable Dr. M. K. Jaya- 
kar, was appointed to consider the question of 
the establishment' of a University for Maha- 
rashtra in all its aspects. : ' 

The J ayakar ‘ Committee did ’ monumental 
vrork for a period of over a year and sub-r 
mitted a report to Government which will 
stand ' for a 'good length of time asj a docu- 
ment of ■great' value. -The Committee has con- 
sidered, in great ".detail all typYs' .of university 
education ■ and " evolved a type which “incorpo- 
fate'S “many 'good' ’ Teatures ' ’of "various ’ types 
with due ’ ‘deference"’ t^'* the requirements of 
Maharashtra "and/ to the s'everal financial diffi- 
culties'. The Committee has recommended the 
establishment of a University for Maharashtra 
in . Poona," to".; be' , called “The University of 
POona”;. '’.:Atv:pbona,.dhere^ i^ to be ’ built’ up a 



imperial college OF 

'T HE ' iMMRiAL 'Co^^^ OF Science . AND Tech- 

NOLO.GY . recently celebrated the centenary 
of the . Roy a.l .-.-College of Science, one of its 
constitue’nt coiieg.es — the other two being the 
Royal School of Mines .and the City and Guilds 
College. . Th^ College of Chemistry, the 

original; of the Royal College of Science, was 
sponsored at a meeting held on July 29th 1845, 
in- the early days at tne dawn of an Industrial 
Age. It has been staffed by such eminent 
scientists as Sir’ W. H. Perkin and Sir William. 
Tilden, • who made striking and fundamental 
contribution to our knowledge in pure and 
applied chemistry. The college has played a 


strong teaching ' and- research centre. . As ' far 
as possible, most of the post-intermediate work 
is to be done in Poona with the. pooling of the 
resources of all the existing institutions. Col-: 
leges outside Poona which are situated within 
•the Marathi-speaking area of the Province 
should teach up to the Intermediate stage. The 
University is to be of an affiliating type only 
up. to .the Intermediate, stage, but there, is a 
proviso for -a large measure of University 
supervision even at .this stage. , 'This is"' most 
desirable and ..very welcpmei The., teaching 
for higheiy cla/ses is t^^^ the direct rqspons'--- 
ibility of the University. Special provision is 
to be .made for the systematic supervision over 
the lodging of students. There is to be an 
Appointments " ' Board also. One important 
aspect of the vrork of the University will be 
the. introduction of Marathi as a medium of 
instruction and examination. This is a feature 
which will be watched 'with interest all over, 
the country. . The several authorities of the 
■University are similar to those elsewhere. A 
special feature, however, is the fact that 'elec- 
tion's have .been" reduced to a minimum and the 
academic and non-academic bodies are clearly 
defined. . ' 

; Poona is one of the largest educational cen- 
tres in India and has several well-established 
colleges ' and research’ institutions. The - contri- 
bution of the several scholars from Poona to 
the advancement of knowledge is 'well known. 
The clinlate ' of Poona 'is very ;drnducive to 
intensive 'work for the greater part of the 
year. Marathi is one of the few welt-developed 
languages of the country ' With a good and 
growing - literature. The establishment of a 
unive.rsity at - Poona is, therefore, most appro’-! 
priate." We look forward to it's ’establishment as 
a. {welcome step for the advancement of higher 
educatipn "and research' in the Province of 
Bombay in ’ "particular and in India i'n general. 
Weyhave no - doubt this will relieve the great 
strain, that is placed on the University of 
Bombay which is now catering to the vast and 
varied ." requirements of the whole Province 
and '"Sind'-' .IT * 
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notable part in winning the .last. War,, and _ is', 
looking lorward to getting . into its peace-time 
stride, and. helping . British Industries to re-; 
establish themselves, in the .world markets.; 
‘‘The fundamental need is the highest degree of:, 
efficiency in our production. No expoiter can 
win markets unless the quality, price and design 
enable him to sell the goods. Price is a mea- 
sure of our efficiency. We cannot and must 
not try to attain a low price by cutting wages. 
We must attain it by increased efficiency and 
cutting costs.” — This is the. ardour with which, 
the College enters its second century. 
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Golden jubilee of the Discovery of X-Rays 
GOLDEN JUBILEE OF THE DISCOVERY OF X-RAYS 


T he Travancore Medical Association cele- 
brated the Golden Jubilee of the discovery 
of X-rays on Monday, the 5th November 1945. 
Sachivottama Sir C. P. Ramasv/amy Iyer, v^ho 
pr'esided on the occasion, said : “The whole 
question of X-rays and aU that they mean is 
a matter which cannot escape the attention of 
any one who is studying the working of the 
Universe either from the spiritual or che phy- 
sical aspects. The X-rays and cosmic rays are 
the result of the perpetual disintegration that 
goes on in the Universe which our ancients 
connoted by the expression Pralaya. The 
emanation that causes the birth of things is 
action or manifested energy. Matter is now 
disputed to be not matter at all. The whole 
world is immaterial, it is Maya in the trans- 
cendental sense. To our ancients this truth 
came as part of intuition. The question that 
comes to most of us is, Ts vibration and not 
substance, the ultimate fact of the uni- 
verse, the Nadahrahma of which our ancients 
spoke T 

" Dr. *H. Parameswaran, surveying the pro- 
gress of “X-rays in Industry”, referred to the 
development of the X-ray technique during the 
past fifty years and its applications to the 
identification of precious stones, detection of 
crimes and examination of minerals and 
castings. 

Dr. C. S. Venkateswaran briefly reviewed 
the fimdamental role of X-rays in physics and 
chsmistry. By the discovery of X-rays, 
Prof. Rontgen placed in the hands of scientists 
a radiation having a wavelength less than one- 
thousandth of the visible light. When a beam 
of X-rays falls on matter, every atom is cover- 
ed by a full wave. It may truly be said that 
the atomic age of which we hear so much 
to-day was ushered in by the discovery of 
X-rays. In its wake followed the discovery 
of the electron, the atomic theory and indeed 
all the fundamental facts which form the basis 
of Modern Physics. By the irradiation of 
matter with X-rays, two things may happen. 
It may result in the ejection of the cuter elec- 
trons. The study of these photo-electrons has 
contributed greatly to the development of the 
atomic theory. Alternately X-rays may set 
the electrons of the atoms in vibration; thus 
every atom becomes a secondary source of 
radiations. The study of these secondary 
X-rays helped to investigate not only the num- 
ber of electrons in an atom but also how they 
are distributed in space. In the same way, it 
afforded a deep insight into the arrangement 
of atoms in molecules and of molecules in con- 
densed media. By far the most extensive 
field of its application has been to the investi- 
gation of the atomic arrangements in crystals, 
X-rays reveal not only the perfection in the 
iaternal architecture of the crystals but also 
the surface and volume imperfections of even 
the slightest degree. X-rays thus . touch the 


heart of matter. These fields of investigations 
are likely to be extended a hundredfold by the 
recent improvements in X-ray technique by 
means of which, rays having a wavelength as 
short as 7 -rays could be produced in the labo- 
ratory. He also referred to the study of mole- 
cular ’ vibrations by X-ray methods — a field 
full of promise for the future. 

. Dr. A. O. Jacob dealt with the surgical and 
therapeutic values of X-rays and . the manifold 
uses to which they are put by medical men for 
diagnosis and treatment of tumours and erup- 
tions. 

Sir C. V. Raman at the outset paid a glowing 
tribute to Conard William Rontgen, the great- 
est benefactor of mankind. Speaking of the 
role of pure science and scientists, Sir Raman 
said : “Too often to-day the world is sepa- 
rated into pieces by national and international 
hatreds, antagonisms and war. Science alone 
among the forces living to-day brings us 
together. It is the power of man to discover 
a great truth by intuition that raises him in 
his own estimation. Thus, for example, it was 
a supreme triunxph of inuition that led 
Prof. Louis de Broglie to discover the dual 
nature of matter. Intuition cannot, however, 
be a substitute to experimentation. Nature 
reveals her great secrets only to her devout 
worshippers like Prof. Rontgen. The man of 
science, like a true devotee, lays his Atman at 
the feet of the deity. Every day and, in fact, 
every hour, his life is a supreme act of sacri- 
fice. 

The greatest leaders of the world, the apo- 
stles of humanity, are the men and women like 
Rontgen and Mme. Curie, who made a free 
gift of their discoveries to the whole humanity. 
The true justification of science, if there is 
any justification, is that it binds the nations 
of the world together and not separates them 
and he who forgets this truth is unworthy of 
the name of scientist. 

The discovery of X-rays is an outcome of 
the supreme courage to do and dare. It 
heralded a new era of scientific progress. It 
was a wonderful reward which came to a man 
seeking in the solitude of his laboratory to 
understand the secrets of Nature. By this 
discovery the old world was abolished and a 
new world ushered in where the hope of 
mankmd was to be brightened and his 
suffering lessened. It is in fact the one dis- 
covery, which produced a thrill in the whole 
world of science . and fired the imagination and 
enthusiasm of a whole generation of workers. 
In its biological effects X-rays gave a meaning 
to what is meant by life. The contributions to 
physics and chemistry are profound and affect- 
ed every branch of science. We may regard 
the modern atomic age as the true ‘ child of 
Rdntgen’s wonderful discoverv fifty years 
ago.” 

C. S. Venkateswaran. 
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PRODUCTION OF THE LIGHT-EFFECT 
IN CHLORINE UNDER ULTRA VIOLET 

Previous results^ regarding the current decrease 
on irradiation of chlorine and other gases, 
subjected to a silent discharge in Siemens* 
tubes (also in semi-ozonisers), referred to 
various spectral regions from 7,100 to about 
3,700 A, the short wave-length limin for glass 
and also to X-rays from a Coolidge tube with 
a tungsten target .2 This phenomenon has 
now been observed under the ultra-violet. 

An all-glass ozoniser, about 100 mm. long, 
50 mm. in diameter and 5 mm. width for the 
annular space, had a 1*5 mm. thick quartz 
window cemented on one end. It was filled 
with chlorine at 300 mm. pressure and excited 
by potentials varied by 0-3 kV at a time in the 
range 4 to 6 kV (r.m.s.) at 50 cycles frequency, 
and irradiated in the end on position. The 
threshold potential of the system^ was about 
4-2 kV. The inner electrode of the ozoniser 
was filled with a concentrated solution of 
potassium permanganate in order to absorb^ all 
light; the ozoniser was also screened against 
external light by wrapping in black paper, 
except at the quartz window. The gas under 
the discharge was therefore, irradiated only 
by a narrow beam, of the size of, and along, 
the annular space. The appreciable values for 
the light-effect expressed as a percentage of i 


the conductivity in the dark %Ai (vide infra) 
despite this restricted irradiation, indicate 
therefore, the large magnitude of this pheno- 
menon producible under optimum conditions. 

During one of the series of observations 
made with a 100-watt incandescent (glass) 
bulb as a light source, %M first increased from 
22 to a maximum of 24, and then decreased 
to 13 as V, the applied potential, was 4-5, 4*8 
and 5-6 kV respsctively. Superpesit'on ’over 
the quartz window of 2 mm. thick glass plates 
showed that the corresponding %H diminished 
in accordance with earlier general rssu'ts for 
the influence of intensity on the light-effect.^-^ 
Thus, for example, with tv.^o glass filters and 
the quartz, %M decreased irom 16 to 11, as V 
increased from 4-2 to 5*6 kV. 

Using a large-size quartz mercury vapour 
lamp and only the quartz window, was 

35 and 42 respectively at the values of V men- 
tioned above: was a maximum, inz., 55 

at 5-1 kV. Results were interesting when the 
ultra-violet was cut off appreciably, by the 
addition of a 2 mm. glass over the quartz. 
The %H with the above light-source and 
potentials falls to 17 and 16 respectively, with 
a maximum of 25 at 5*1 kV. These values 
are sensibly similar to those observed under 
the visible as indicated above. This is further 
brought out by the fact that the %M with 
two . glass filters and the quartz was about 23 
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as- a. imaximum; and decreased with V on 
either side, being, e.g., 17 and 13 at 4*5 and. 
5*6 ,kV re selectively. It follows, therefore, 
that the relatively high values for with 

only the--^q:^antr-ivinrt^ be attributed to 

the high frequencies in this radiation, and not 
so much to the much greater over-all intensity 
of light from the mercury . lamp compared with 
the bulb. It is also seen, that the frequency 
is a 'more important determinant of this light- 
effect than the light-intensity; and that, with 
a strong radiation, a change of intensity does 
not diminish %M appreciably, as long as the 
light-frequency is substantially unaltered.'* 
These results are also in accord with an earlier 
finding, that %Ai attains to a maximum near 
the threshold potential;® it would now appear 
that the position of this maximum in respect 
of V, - depends upon the nature of tha exciting 
light 

..Chlorine absorbs selectively chiefly in the 
region, (which is the source of its colour), from 
6400 A or lierhaps a little longer, to about 
2500A with a pronounced maximum at 3340A;' 
it also absorbs between 1900 to 1560 A.^ The 
much greater light-effect now observed in the 
pltra-violet may,, therefore, be associated with 
the circumstance that it also represents largely 
the characteristic absorption spectrum of chlo- 
rine, and especially that part in which compa- 
ratively, the . extinction cbefficients are high.'^^’^ 
Oh the short-wave side of 4785A which is the 
convergence limit, the absorption by chlorine 
is ccntinuous^>^ From Franck’s well-known 
theory of light • absorption by ' especially • di- 
atomic molecules, which has been abundantly 
verified, . .it .is extremely . likely that . a primary 
effect" of irradiation of chlorine in the above 
regions is the production of normal "and excite, 
ed atoms; of . chlorine in the discharge space. 
These have a large ‘electron affinity’;-*-^ at' a 
given ' V, the corresponding electronic velocity 
U- is, therefore, expected to be reduced, due 
either to electrons attaching to chlorine atoms, 
so as to give atomic ions of reduced mobility; ^2 
or /-and U- might decrease owing to a viscous 
drag by the atmosphere of electro-negative 
chlorine atoms .^2 it has been shown by the 
writer that U- determines the discharge cur- 
rent The occurrence, therefore, of a cur- 

rent decrease M under irradiation, w'hich con- 
stitutes the light-effect, follows. 

:-It may be emphasized, however, that the 
production of the light-effect in- air arid hydro- 
gen in -the visible;^ that % A?; in chlorine in* the 
yellow, e.g., radiation from a sodium vapour 
lamp (whose absorption by chlorine is mini- 
mum) _ is as,, much as *15 per cent., which is 
greater than a relativity - more absorbed and 
intense red band, viz., GIOO. to 7100 A, inz.', 3-5 
per ■ cent.; and especially- the observation that 
at -7700 A and longer,' wfhere absorption . by 
Ghioftne is presumably- .-negligibly small, M is 
about . 2-3' per cent:, suggest that ::the lijght-effeet 
may hot be. entirely- a consequence uf -selective’ 
hght-absprptioii, but- :alsq. a- frequency- or . a 
quahtaic •phenomenoh.. ' r • • . 

-Depaftnieh ti;^ “■ S. 

Benares -ffihSu iJhive'r^ity, .v 

- X: '‘Tresi! Address,*' ChemV: Sec,, .Indian Sci. 

CiirrSScul 1944, 13^-278. 3,:— v 
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MAGNITUDE OF THE EARTH’S 
CHARGE 

The earth’s charge Q, has been estimated to 
be 4*5 X 10« coulombs of. negative electricity. 
But this value has been computed on the basis 
of a homogeneous, internal geophysical struc- 
ture, merely .giving rise to an electric field of 
the, order of 100 volts per metre at the earth’s 
surface, this having been multiplied by the 
square of the earth’s radius to give the fore- 
going value. It will, however, be seen that 
such an assumption is erroneous in the light 
of modern theory. 

It is generally agreed that, before it assum- 
ed the presert structure , 1 the earth was one 
rapidly rotating spherical mass of metallic 
fluid which later cooled at the surface to form 
an upper crust of thickness approximately 
2,900 km.,, and the still hot internal residual 
core of radius 3,500 km., there being a spheri- 
cal “layer of , discontinuity” several kilometres 
thick ^^betweem the two. Assuming,, in accord- 
ance with . the modern view in- general, that 
the earth’s magnetism is caused by the rotation 
ef a negatively charged . core , 2 and noting that 
the earliest records do not show that the net 
value of the field generated has changed to any 
extent since then, we may state that the core 
is rotating at almost the same angular velocity 
as at the time of the transformation; that the 
crust is rotating at an angular velocity 
which could have been modified only by the 
change which took place in its density; and 
that- the angular momentum of both must be. 
relatively the same as before. 

It is known that the density of the earth’s 
crust is 5, that of the core^ is 8, and that the 
angular velocity of the crust is 7 x radi- 

ans per second. Knowing the volume of each 
and hence the mass m, the angular momentum 
is ^ easily calculated. Equating the two we ob- 
tain 22 X as the angular velocity w, of 

the core. 

Since the earth’s magnetic axis is symmetri- 
cally inclined at an average angle of 20° to 
the geographic, we must now suppose that the 
core is rotating independently of the crust and 
around . a different axis. Also, the magnetic 
axis : (produced) is situated at wEll-defmed 
points . in the north and south latitudes of the 
earth.’a.' surf ace. This v^ould indicate that the 
magnetic- axis itseZf . is rotating,, along with the 
^th,-'ab6ut ita '"midpoint near the earth’s cen- 
tre.- "To an. observer located on the earth, 
therefore, .the . entire earth’s core must, for the. 
^eater partj rotate with the'- same angular 
v^ocity : as we have . obtained ' above, .Now 
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the magnetic potential M, of a points with 
polar co-ordinates r, B with reference to a 
charged sphere such as the one in the- earth’s 
interior, is given by.. 

Tv/r — Qtoa^cosa . . - . 

5cr2 

where a is the radius of the sphere (the core), 
and c is the velocity of light. But M = Hr in 
which H is the average value of the computed 
earth’s magnetic field. Hence 

Q 1 6cHr3 
wa^cosO 

and substituting appropriate values for a 
point near the core’s pole, we have Q =: 2 • 5 x 
10^^, and not 4*5x105 coulombs as is com- 
monly assumed. 

Again Petruccis has shown that the earth’s 
charge is a variable quantity, and that it 
changes directly^ as the atmospheric potential 
gradient. But since the latter may vary from 
one to four times "its basic value in the 
course of a day, we- may conclude that the 
earth’s charge also yaries from one to ' four 
times the above value. It is important to note 
that there will he a strong electrostatic field 
at the surface of the earth’s ihtarnal core 
of Q divided by the square of the core’s radius,* 
namely, 6 X 10^ volts per cm. which, must 
undergo a similar periodic v^iation in magni- 
tude. 

Colaba Observatory, 

Bombay, . . Alfred B. Arlick. 

October 8, 1945. 
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Brit., 1943, 21, 965 . 5. Petrucci, G., Com, Geod, e. 
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NEW ULTRA-VIOLET BANDS OF 
MERCURV IODIDE 

The ultra-violet bands ascribed to the mercury 
iodide molecule by various investigators were 
recorded in a previous paperi dealing with the 
analysis of two of these band-systems. Fur- 
ther investigations' using transformer and high- 
frequency oscillator discharges through .mer- 
cury iodide vapour reveal the existence of 
three new systems' which have not been report- 
ed previously. They lie in the regions X 2550- 
2500, X 2435-2385 and X 2345-2300, and may be 
designated as F,, E.y, F^-systems respectively. 
F, comprises of about twenty red degraded 
bands some of which have intense and sharp 
edges towards the violet, Fo consists of a sue-, 
cession of closely Spaced bands degraded to 
the red with the interval between successive 
bands diminishih^ towards the region of long- 
er wave-lengths. F^ has the resemblance- of 
the brief system of mercury bromide analysed 
previously^ and consists of about fifteen diffuse 
and mostly headless bands. The analysis of 
these systems and their correlation wdth the 


other, known bands of the Hgl molecule will 
be dealt with in detail elsewhere. ...x... 

-■ ■ • ■ V. Ramakrish3^a 

, : . . K. R/Rao. ■ ; . • 

Andhra . University , ' 

Guntur, • . . . ■ 

November 28, 1945. 


1. Rao. Sast'-y ani Kmhnm’irthy, Inf, Jour, 
Phy,. 1944, 18, 323. 2. Rao and Ramachandra Rao, 

1944, 18, 281. 


OSCILLOGRAMS OF VALVE 
CHARACTERISTICS 

In the course of a study of the dynamic trans- 
fer characteristics of radio valves, by msans 
of the cathode-ray oscillograph,, a few interests 
ing features were observed, • which arc de- 
scribed herein. In this method the -signal 
input (50 C.P.S. and 1,000 C-P.S. sine wave in 
our case) is applied, to the control grid and 
to the X-plates of the oscillograph, while the 
anode output is applied to the Y-plat^s. 

It is in general recognised that the dynamic 
{eg -ip) characteristics become looped or 
closed curves, if the load- impedance has . a 



Fig. 1 Fig. 2 
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reactive component, • when phase changes are 
introduced between the X^dY components, of 
the variables. But our studies reveal hiat even 
it .-pure resistance are used in the anode ana 
£;rid circuits, ■^closed dynamic curves can “ 

tained if the: grid resistance is higher than cer- 
tain maximum values. Under i 

when the grid charge leaks away but slow^, 
the response of the plate voltage can b 
delayed, developing a sort r n ^ 

as shoi^ in Figs. 1 . 2 for the o C 5 R.CA^ 
detector, amp.liaer and 3, I fL 

control amplifier pentode. Curves 1 2 are 

taken with correct grid resistors, while with 
2 and 4', the grid was imperfectly earthed and 
may be described almost floating. 

Kn the negative slope of the screen grid 
valve characteristics when the screen voimge 
is higher than the plate voltage, has the effect 
of reversing the closed curves, a.s lUustrat^a 
in Figs. 5 and 6, which were tairen with the 

tetrode 46. Chhabra. 


H. R. Sarna. 
Mahinder Parkash. 

Physics. Laboratories, J 
Government College, 

Lahore, - 

September 21, 1945. 


COLORIMETRIC ESTIMATION OF 
IRON WITH RESACETOPHENONE- 
OXIME 


Snelli describes sixteen reagents for the colori- 
metric estimation of iron and of thsse a dozen 
are organic compounds. Since 
other organic reagents have bren added to me 
list. Recently Howe and Mellon- investigated 
the iron-saHcylaldoxime colour reacticm spectro- 
photometrically ‘ and found that was a 

critical factor and, with solutions buffered with 
ammonium acetate, the colour obeys JSeer s 
Law over a wide concentration range oi iron. 

Astin and Riley^ drew attention' to the ex- 
pensiveness of salicylaldoxime as a reagent and 
in their investigations on the determination 
of copper, to cut down the cost, they adopted 
a procedure involving the production of the 
oxime in situ so that isolation became un- 
necessary. It must, however, be pointed 9 Ut 
that salicylaldehyde itself is an expensive 
item. Further, Howe and Mellon (loc- cit,) 
foiind that dilute aqueous: alcoholic solutions 
of this oxime (0*1 per cent.) were, not quite 
stable. This adds to the cost of, the reagent. 

The present authors found that resaceto- 
phenone-oxime also gives a similar pucple 
colour with ferric iron and the sensitivity was 
comparable with that of salicylaldoxime Res- 
acetophenone is neither costly, nor difficult to 
prepare being obtained in . very goed yield 
from resorcinol, glacial acetic acid and anhy- 
drous zinc chloride. This comporad has also 
been introduced as a reagent tor the detection 
of iron by Cooper.^ The oxime (colourless 
crystals-, imp. 198-200» d.) is obtamed easi^ 
by the usual method and is cheaper .ban s^- 
cvlaldoxime. - Resacetophenone-oxime is readi- 
ly bluble in alcohol and is not precipitated by 


large dilution with water. Aqueous alcoholic 
solutions (0*5 per cent) are qmte stable for 
long periods. Control of pH is necessary with 
this reagent also. Buffering with ammonium 
acetate was found to give satisfactory results. 
Experiments carried out with Kletts’ colori- 
meter and artificial illumination showed that 
the limits for the balancing method, with a 
final dilution of 25 ml. after developing colour, 
was 2-0 to 0-1 mg. of iron. Because of the 
powerful illumination, at the still lower con- 
centrations of iron, the colour shades were too 
light for satisfactory matching. 

The colour characteristics and the applica- 
bility of Beer's law could not be studied spec- 
tro-photometrically at present. This investi- 
gation will be taken up and the results pub- 
lished later on. 

K. Neelakantam. 

M. V. Sit ARAM AN.’ 

Departments of Chemis.try, 

Andhra University, and the 
Presidency College, Madras, 

October 6, 1945. 


1. Snell, ** Colorimetric Methods of Analy.cis,’* 
1936,1,28^. 2. Howe and Mellon, /nd, Eng, Chim,^ 
{Anai), 1940,448. 3. Astin and Riley, J,C.S., 1933, 
314. 4. Coopei. hid, Eng, Chim, [Ana/),, 1937, 9, 
334 ; of Annual Reports- 1937, 487. 


THE NUTRITIVE VALUE OF MILK 
AND CURDS 

The status of milk as the only food for 
infants Cannes with it the implication that 
it contains all the essential nutrients. Even 
for children, adolescents and adults, milk is 
almost an essential article of diet. An enor- 
mous amount of work- has been done in West- 
ern- countries to ensure the production and 
distribution of milk under hygienic conditions. 
Pasteurization is the process of choice for 
rendering the milk free of micro-0.rganlsms 
and at the same time retaining most of its 
nutritive value.^ In India the conditions, 
however, do not permit strict control i.ff the 
distributon of milk and as an alternative mea- 
sure of safety every housewife boils the milk 
before it is used. This process causes de- 
struction of some of the essential nutrients, 
such as vtamin A, C and carotene.^ Unlike 
the Western countries the curds prepared by 
fermenting milk, forms an important constitu- 
ent of most Indian dietaries. Yet the rutri- 
tive value of curds has formed the subject of 
few investigations. The studies in the bacte- 
riology of milk have been undertaken to find 
out mainly the ways and means to prevent the 
growth of pathogenic organisms such as Myco- 
bacterium tuberculosis and the organisms be- 
longing to the enteric group. 

According to Supplee,-'^ the whey from the 
rennet curds is a rich source of vitamin B 
complex. It also contains, provitamins D and K 
in addition to minerals and hormones. Curds, 
therefore, would be a better source of nutri-* 
tive material than whey on account of its addi- 
tional protein and fat content. During the pro- 
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cess of curdling by fermentation the milk may 
be invaded by a variety of micro-organisms 
some of which may be pathogenic; but under 
controlled conditions it is a seat of various 
strains of streptococcus lactis, yeast and gram 
negative ' lactobacillus. Investigations of Naj- 
jar, Holt, Elvehjem and others have shown 
that such micro-organisms are able to synthe- 
size some vitamins.-i According to them such 
micro-organisms if found in the gastro-intesti- 
nal tract of animals, including human beings, 
w^ould synthesize some vitamins‘»^^’‘ which 
could be utilized by the host in case of defici- 
ency. It is, therefore, logical to believe that 
the micro-organisms responsible for curdling 
of milk would also synthesize, during their 
growth, some vitamins at the cost of other 
nutrients from milk. A probing investigation 
was, therefore, thought essential in order that 
the changes in the nutritive value of milk after 
curdling might receive a thorough study. The 
knowledge thus obtained would also be help- 
ful in preparing curds of a high nutritive 
value. 

As a preliminary measure the estimations of 
some members of vitamin B complex were 
undertaken. Curds was prepared by the usual 
household procedure. Samples of fresh whole 
milk were obtained from the local shop. The 
milk was boiled and cooled till it was only 
slightly warm. It was then inoculated vdth a 
very small quantity of preformed curds and 
left undisturbed for 24 hours at room tempe- 
rature. By that time curds had formed. The 
sample of the milk as well as the curds from 
it were analysed for their vitamin contents by 
fluorimetric and colorimetric methods. The 
results are given in the following table. 


Table I 

Thia 7 nine, Riboflavin and 'Nicotinic acid 
contents of MiVk and Curds 


le No. 1 

Thiiunine 
per gm. 

Riboflavin 

per gin. • 

Nicotinic acid 
Mg per gm. 

& 







C3 

pj 

Milk 

Curds 

Milk 

Curds 

Milk 

Curds 

CO 







1 



0*79 

1-39 

o-e3 

0*30 

2 



0-69 

0-1.9 

0-67 

0-38 

3 



0*69 

1 -32 

0-59 

0-25 

4 



0-86 

1-22 

0*63 

0-26 

5 



0-90 

1-15 

1-75 

1-00 

6 



0-95 

1*15 

2-50 

1*00 

7 

O-lrO 

0-62 


, , 

2-37 

0-69 

8 

0-43 

0-52 

> • 

, , 

2-25 

0-63 

9 

0*24 

0*27 

0*59 

0*79 

0-88 

0-50 

10 

0*21 

0-27 

0*73 

0-86 

0-88 

0-38 

11 

0-31 

0*37 

0-63 

0-89 

0-88 

0-38 

12 

0-30 

0-37 

0-59 

0-79 

0-81 

0-44 

13 

0*30 

0-32 

. . 

. t 

1-00 

0-38 

14 

0*29 

0-37 


. . 

1-13 

0-50 

15 

0-32 

0-37 



1-00 

0-61 

16 

0-31 

0*32 



0-89 

0-50 


The results are interesting inasmuch as the 
riboflavin content was found to increase and 
nicotinic acid to decrease due to fermentative 


changes. The changes in thiamine were not 
so marked. The results of these experiments 
show that it would be interesting to extend 
the study to the influence of fermentative 
curdling on other nutrients in milk such as 
proteins, fats and minerals. Moreover such 
data would be extremely useful if studies are 
carried cut using individual micro-organisms 
for fermentation. Further work is in progress 
and will form the subject of detailed com- 
munications later on. 

R. G. Chitre. 

V 1\. Fatwardhan. 

I.R.F.A. Nutrition Research Unit, 

Seth G. S. Medical College, 

Parel, Bombay 12, 

October 6, 1945. 


1. Kon, S. K., Nature, 1941, 148, 607. 2. Deco, M., 
Ccmpt. R end, Soc, de BioL, 1939, 130, 819. 3. Supplee, 

G. C., Industr. and Engin, Chem.^ 1940, 32, 238. 
4. Wegner, M. I., Booth, A. N., Elvehjem, C. A., and 
Hart, E. B., Proc, Boc. Exptl, B.oL Med., 1940, 45, 
769. 5. Welch, A. D., ard Wright, L. D., J. Nuiri' 

tion, 1943,25, 555. 6. Najjar, V. A., and Holt, L. E., 

Jr., J.Am. Med. Assoc., 1943,123, 683. 7. --Jbid., 
1944, 126, 357. 


SOME ANALOGUES OF D.D.T. 

A RECENT publication^* by E. A. Prill, A. H. 
Hartzell and J. M. Arthur on the alkoxy ana- 
logues of D.D.T., necessitates the publication 
of the results which we have alread}’’ obtained 
in the condensation of chloral with various 
aromatic substances. 

1. Chloral condenses to give D.D.T. type of 
compounds with anisole (m.p. 96®), o-cresol 
methyl ether (m.p. 94-96®), p.-cresol methyl 
ether (m.p. 160®), resorcinol dimethyl ether 
(m.p. indefinite, decomposes before melting), 
thymol (m.p. 201®), p-chloroanisole (m.p. 146®) 
and brcmo-benzene (m.p. 146°). All the m.p. 
are with decomposition. 

2. Chloral condenses to give R-CHOHCCl» 

type of compounds with m-cresol methyl ether 
(m.p. 110°), hydroquinone dimethyl ether 

(m.p. 166°) and i3-naphthol (no m.p.). 

3. Chloral condenses to give amorphous 
noncrystallisable substances with all phenols 
(except phenol and thymol), veratrol, thymol 
methyl ether, a-naphthol methyl ether, /3-naph- 
thol methyl ether and naphthalene. 

4. Chloral did not condense with iodo ben- 
zene and m-dichloro benzene. 

5. Bromal did not give D.D.T. type of com- 
pounds with any of the above substances. With 
alkoxy benzenes, however, bromal gives com- 
pounds of the type R-CHOHCBra- 

A detailed description of these compounds 
along with their insecticidal properties will be 
published in due course. 

G. D. Shah. 

K. C. Kshatriya. 

S. R. Patel. 

Gujerat College, K. S. Nargtjnd. 

Ahmedabad, 

November 10, 1945. 

1. Science, 1945, 101, 464, No. 2627. 
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A NOTE ON THE ESSENTIAL OIL 
FROM GINGER SCRAPINGS 

The gingers of commerce are chiefly obtained 
from India, China and Jamaica. Though gin- 
ger is cultivated in many parts of India, the 
best ginger is obtained from the Malabar 
Coast. In Travancore alone, about 25,000 
acres are under ginger and the quantity ex- 
ported is about 3,000 to 4,000 tons. 

The rhizomes are submitted to an elaborate 
process of cleaning and bleaching before mar- 
keting in several grades like white ginger, 
rough unbleached, rough bleached, etc. In pre- 
paring the best quality ginger, the rhizomes 
are scraped to remove the outer skin. Large 
quantities of these scrapings accumulate and 
these are generally wasted. These scrapings 
have been reported to give an essential oil."*- 

Rao, Sudborough and Watson^ as well as 
Moudgill’^ have distilled the scrapings and re- 
ported the constants and yield but data about 
the distillation under reduced pressure and 
constituents are not available. The oil is now 
shown to resemble ginger oil since it contains 
camphene, /S -phellandrene and Zingiberene, all 
of which are present in ginger oil 

" Experimental 

50 Lbs. of the air-dry scrapings were ob- 
tained fresh, from North Travancore and dis- 
tilled in a copper still with water (hydro- 
distillation). The distillate gave a light yellow 
oil (yield 0*8 per cent, on air-dry material). 

Physical and chemical constants of the oil are 
given in Table I. 

Table I 




Rao, Sud- 



Author’s 

Sample 

borough 

and 

Moudgill 

Pure ginger 
oil 



Watson 




0 - 8 % 

3-45 (on 

0-91^ 


Yield 

air dry 

dry bads) 

( air dry) 


Density 


0-8822 



(30° C.) 

0-8905 

(at 15° C.) 

0-8816 

0-875— 



0-886 

Ref. Index 


1 -498^' 



o 

o 

1-4S59 

(25° C.) 

1-4862 

1-4795- 



1-4855 

(a)D 

-5-2 

—39-2 

-9-85 

-^28 to 50'^ C. 

Acid value 

0-90 

2.1 

1 

0—2 

Ester value 

6-10 

7.7 

10 

0-15' 

Acetyl 





value 

72*2 

49-8 

103 

33-42 


Distillation under reduced pressure . — 60 c.c. 
of the oil were distilled under reduced pres- 
sure (8-10 mm.). The physical constants and 
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other details of the fractions are given in 
Table II. 


Table II 


Fraction 

No. 

Temper- 

ature 

■ Weight 
in gm. 

Density 
30^ C. 

Refractive 

index 

•'’otation in 
5 cm. tube 

1 

80- 90°C. 

8-2 

0-8670 

1-4670 

+ 25-72 

2 

9((-100°C. 

6-0 

0-873 

1-4700 

+ 19-32 

3 

100-]]0°C. 

2-20 

0-8800 

1*4750 

+ 5 10 

4 

110-]2u“C. 

2-40 

0-8840 

1-4756 

f 4-00 

5 

120-I30°C. 

4-8 

0-8860 

1-4825 

+ 1-57 

6 

130-140°C. 

6-8 

0-8890 

1-4910 

+ 16-93 


Fractions 1, 2 and 3. — These were ' mixed 
together and distilled at atmospheric pressure 
and separated into four fractions (Table HI). 


Table III 


Fraction 

No. 

Tempera 
ture °C. 

Weight 
in gms. 

Density 
30° C. 

Ref. index 
30° C. 

A 

30-160 

4-2 

0-862 

1 1*4640 

B 

160—165 

3-6 

0-864 

1-4661 

C 

165— 170 

3-0 

0-876 

1 -4660 

D 

170-175 

2-1 

0-883 

1*4690 


Fractions A and B were separately tested 
for camphene by conversion into isoborneol^ by 
heating with glacial acetic acid and 50 per 
cent, of sulphuric acid and then converting the 
acetate by alcoholic potash. They gave iso- 
borneol (m.p. 212° C.). 

Fraction C, after another distillation, gave 
8-phellandrene-nitrate (m.p. 101-102° C.)-" with 
sodium nitrite and glacial acetic acid. 

Fraction D did not give any crystalline pro- 
ducts. 

• Fractions 4 and 5 were treated for alcohols 
but none has been identified. 

Fraction 6 contains Zingiberene. This frac- 
tion was distilled under reduced pressure 
(10 mm.) and the portion distilling over 128- 
132° C. (over 75 per cent.) gave the nitrosite 
(m.p. 97-98° C.) and hydrochloride (m.p. 168- 
169°C.).« 

Further work is in progress. 

The author acknowledges his indebtedness 
to Dr. K. L. Moudgill, Director of Research, 
for his keen interest in this -work. 

Central Research Institute, 

Trivandrum, . N. S. Varier. 

November 9, 1945. 


1 and 2. Rao, Sudborough and Watson, Joiirl. Ind. 
Inst. Sci, 3. Moudgill, K. L.,y. Ind. Che. Soc. 4, 5 and 
6 . Parry, “The Chemistry of Essential Oils and 
Artificial Perfumes 3ri Edn. 2 , pp. 40, 60 and 72. 
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CHEMOTHERAPY OF SOME ORGANO- 
MERCURY COMPOUNDS— THEIR 
ACTIVITY AGAINST STAPHYLOCOCCUS 
AUREUS 

J. WaldqI prepared some organo-mercury 

COOH 

/\. 

compounds of the following type SlIgR 

where R is an alkyl or aryl group, by reacting 
aikyl mercury halides with thio-salicylic acid. 
He found them to be very active against sta- 
phylococcus aureus; and in fact the sodium 
derivative of the ethyl compound is sold in the 
market under the trade' name of “Merthiolef’ 
(product of Lily & Co.). 

With the idea that the presence of -N ^S- 

group will add to the bactericidal property of 

the compound we prepared the following two 
series of compounds : 

( 2 ) AcHN ^ SHgR 

[ii) 0.,N ^ SHgR 

where R is an alkyl group. 
When mercurials of the type RHgX, where X 
is a halogen radical, reacts with a mercapto- 
acid HSR', a double decomposition occurs, 
RfigX -1- HSR' RHgSR' -h HX. 

We prepared our compounds by the same 
methods : 

(»■) AcNH<^ ^ SH + RHgl AcN ()<( )>SHgR 
~ ~ + HI 

( 2 V) O 2 N ^ SH + RHgl^O.N ^ SHgR 

+ HI 

Bacteriological Test . — The bactericidal tests 
of the organo-mercury compounds are carried 
out by agar cup method on staphylococcus 
aureus. 15 c.c. of nutrient agar are put in 
on each test tube, the tubes are then sterilised 
at 15 lbs. pressure for 30 minutes. Before test- 
ing, the sterilised agar tubes are melted and 
cooled to near about 45° C. The tubes are 
then charged with 0*1 c.c. of 24-hour culture 
of staphylococcus aureus and then poured into 
sterilised petri-dishes. They are allowed to 
harden and a hole was bored in the agar with 
a sterile cork-borer. The cup was then filled 
with drug solution. Since most of the drugs 
are not soluble in water, olive oil emulsion 
was adopted in every case. A control test was 
performed with olive oil and it was found to 
be inactive against the staphylococcus aureus. 
The petri-dishes were incubated for 24 hours 
and the zone of inhibition was clearly noted. 

The serial dilution of each compound was 
tested and the maximum dilution which show- 
ed inhibition is shown in the following table. 


Table I 


Compound 


M.P. 


Maximum dilu- 
tion which is 
active against 
staphylococcus 


aureus 


1 . AcNH ^ SHgMe 

185° 

1.00,000 

2. AcNH ^ SHgEt 

176° 

1 .000,000 

2. AcNH ^SHgCgHT 

155° 

over 1,000,000 

4. AcNH ^ SHgC^Hfl 

150° 

over 2,000,00 

5. AcNH ^SHgCsHii 

144° 

100,000 

6. AcNH ^ SHgCj HI5 


10,000 


Since the chemicals were not available the hexyl 
compound could not be prepared. 

Table II 


Compound 

M.P. 

Mavimum dilution 
which is active 
against staphylo- 
coccus aureus 

1 . O 2 N ^ SHgMe 

130°C. 

1,000,000 

2. OaN <(^SHgEt 

124“ 

1,000,000 

3. OoN <( )>SHgC3H7 

90° 

10,000 

4. O 2 N SHgC.iH„ 

65° 1 

10,000 

K O.N SHgCsHii 

60° 

1,000 

6. O.N <^_J> SHeCtHis 


nil 


Since the chemicals were not available the hexyl- 
compound could not be prepared. 

An interesting point may be observed from 
'I'able I that the activity of the compounds in- 
creases with the increase of the number of 
carbon atoms in the side chain, upto a certain 
number and then again falls. It is shown 
graphically in Graph No. 1. 

In Table II it can be seen that the activity 
of the compounds decreases with the increase 
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Graph No. 1 

of the numbei' of carbon atoms in ^ the side 
chain, which is shown graphically in Graph 
No. 2. 



Graph No. 2 

Our thanks are due to Prof. P. C. Giiha and 
Dr. N. N. De, for their kind interest during 
the course of this investigation. 

B. K. Bhattacharya, 

^ Ajoy Gupta. 

Pharmacology Unit, 

Indian Insuiute oi' Science, 

Bangalore, 

November 1945. 


1. White, y. Amer. Chcm. Soc.^ 1920, 42, 3555. 2. 
Waldo, Ibid.^ 1931, S3, £92. 3. Barnot and DeKay, 
J. Afner. Pharm. Assoc., 1943, 31 , 294. 


AN INSTANCE OF GEAPES-POISONING 

It is well known that meat, fish and milk are 
most important but vegetables, cereals and very 
occasionally fruits, may be responsible for 


cases of 'food-poisonings’ to ensue. It is equal- 
ly well known from statistics available that 
only a small percentage of food-poisoning 
(3*9 per cent.) cases comprise those of the 
fruits and vegetables origin. And it must be 
admitted that cases of microbial poisoning 
(metallic poisonings occasioned by erosion 
of the containers are reported to have 
taken place) in acid fruits and vegetables are 
relatively unknown. Yet one positive instance 
of grapes-poisoning had come under our ob- 
servation and study. 

During March 1943, two adults who had par- 
taken a purchase of fresh Nasik grapes show- 
ed fairly severe signs of acute gastro-intestinal 
disturbances; they had only a passing suspi- 
cion on grapes, but on our request, however, 
they sent a sample of their faeces and the re- 
maining supply of grapes to our laboratory 
for examination. The grapes on macroscopic 
examination looked very attractive indeed, 
being fresh and “lively”, green-yellow in colour. 
Almost synchronously, a member on the staff 
of our College became a victim, presumably 
of grapes-poisoning. Being a biologist with 
some information on food-poisoning, he rej^ort- 
ed the case immediately and sent a bunch of 
grapes for examination and report thereon. 
This bunch appeared much the same as the 
other sample received before so much so that 
they should be regarded as collected from the 
same vineyard.. All the three victims of poison- 
ing had identical types of symptoms to com- 
plain, which principally consisted of intestinal 
pains and explosive evacuations of diarrhceic 
fasces one half to two hours after the consump- 
tion of the grapes. 

The samples of faeces on naked eye exam- 
ination appeared to be whitish to yellowish- 
green in colour and were more watery than 
normal. The faeces and the grapes were then 
cultured (grapes after treating them, with a 
dilute solution of mercuric chloride as per the 
technique of Harrison and Barlow) on Kudos, 
Czapek and Blood agar plates. Duplicate sets 
were made and one set was kept at the room 
temperature (27° C.), the other incubated at 
body temperature (37° C.). After the incuba- 
tion, three organisms of likely setiological re- 
lationship with the disease were picked up 
and subjected to detailed examination for es- 
tablishing their identities. Two of them w^ere 
Gram-negative and short bacteria and the third 
was an unusual looking yeast culture. The 
Gram-negative bacteria were easily identified 
as (1) Escherichia coli communis (significant 
in the report as they were persistently isolated 
^rom the grapes and not from the faeces) ; 
(2) Pseudomonas ceruginosa (Bact. pyocyane- 
cus). ' The yeast culture after some difficulty 
was spotted as a Cryptococcus variety (resem- 
bling closely Cryptococcus plimmeri, described 
by Guilliermond), an organism pathogenic to 
guinea-pigs on intraperitoneal inoculation. 

Thus the rare instance of grapes-poisoning 
proved to be possibly, a case of mixed infec- 
tion of relatively acid-tolerant types of micro- 
organisms having no apparent relationshiiJ . to 
each other : but there is no doubt whatsoever 
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about the pathogenic actions of the three spe- 
cies referred above. 

J. y. Bhat. 

Miss R. N. Reporter. 
F. Fernandes. 
Microbiology Department, 

St. Xavier’s College, 

Bombay, 

September 25, 1945. 


1. Bergey, D. H., c'l al., A lanital of Dot enninathh'. 
Bacteriology ^ 1939. 2. Guilliennond, k., rjic Yeasts. 
Translation by F. W. Tanner, 1920. 3. Harrison, 

F. C., and Barlow, B., Centr. Bakt. If Aht.. 1907, 19, 
264r'72. 


ROLE OF MANGANESE IN THE 
FORMATION OF VITAMIN C AND 
CAROTENE IN PLANTS 

Various factors have been reported in litera- 
ture to affect vitamin C formation in plants. 
T: is found to be favoured by potash fertil- 
ization^ or by application of calcium nitrate- 
but to be retarded by nitrogen fertilization.'^ 
Little evidence, however, has been adduced 


metnod of Harris and 011iver,^i carotene by 
that of Moorei- and manganese according to 
Piper 

From the results (cf. Table), the formation of 
carotene, seems to have been uninfluenced by 
the treatment while that of vitamin C has 
been affected to various degrees by the added 
manganese, a significant point being that it is 
encouraged upto a certain concentration of 
added manganese beyond which additional 
concentrations become increasingly . harmful. 
This action seems to run parallel* with its 
action in promoting ' the plant-growth and is 
thus indicative of its overall influence on the 
metabolic activities of the plant. Note may 
also be made in this connection of the increas- 
ing absorption of manganese by the plant in 
direct relationship with the treatment. It may 
act directly as a coenzyme or activator of the 
enzymatic system responsible for the bio- 
synthesis of vitamin C in plants from carbo- 
hydrates, or indirectly through its overall in- 
fluence on the metabolic activities of the plant. 
Considerable further work is, therefore, needed 
before the mechanism through which the vita- 
min C formation occurs in the plant and the 
role played by manganese therein- are eluci- 
dated. 


Soil Treatment 

[ Total green 
wt. yield in 
gm. 

Manganese 
content of 
leaves in 
p.p.m. 

! %. increase in 
the Mn content 
over control 

1 

Vitamin C 
conten t in mg. 
per 100 gm. of 
fresh material 

1 

% increase in 
vit. C cont-nt 
over the control 

Caroten econ- 
tent in iJL gm. 
of fresh mate- 
rial 

Control 

63-14 

109-4 


1 

’ 253-1 

1 

98-82 

A 

. 76-73 

136-8 

25-04 

352-3 

39*19 

103-1 

B 

68-40 

145-7 

33-17 

’ 299-4 

18-31 

102-9 

C 

62-69 

152-6 

39*49 

238-3 

— 5 -848 

1 99 ■ 65 

D 

51-31 

161-2 

47-34 

j 225-0 

1 

-11-10 

101-0' 


regarding the influence of manganese on vita- 
min C or carotene formation in plants. Hester*^ 
observed an increased formation of ascorbic 
acid in tomatoes grown on soil high in avail- 
able manganese, but Lyon and Beeson'> failed 
to find any appreciable change in vitamin C 
content of tomatoes grown in solution cultures 
under manganese treatment. On the other 
hand Rudra‘» noted in its presence an enhanc- 
ed production of ascorbic acid by animal tis- 
.sues — from glucose and by germinated seeds. 
Manganese, as has been pointed out by earlier 
workers, plays a vital role as a catalyst in the 
physiological processes of the plant, e.g., in 
photosynthesis and nitrogen assimilation,'^ in 
oxidising enzymes-^ and in various other as- 
pects.-> Its action as a catalyst has been stress- 
ed in the oxidation of organic matter. 

An investigation was carried out by the 
author on Amaranthus gangeticus, grown in 
pot-cultures with local soil low in available 
manganese. Below are presented the results 
(average of several replicates) obtained for the 
control and four treatments, A, B, C and D, 
of manganese, the amounts applied as MnSO^ 
4H.^O being 0-05, 0*1, 0-2 and 0*3 gms. res- 
pectively per pot. (6 lbs.). The vitamin C 
estimations in the leaves were made by th^ 


The author wishes to express his indebted- 
ness to Prof. V. Subrahmanyan for his keen 
interest and kind encouragement in the v/ork 
as also for valuable discussions. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, Y. B. Rangnekar. 

November 3, 1945. 
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A NOTE ON THE ESSENTIAL OIL 
FROM GINGER SCRAPINGS 

The gingers of commerce are chiefly obtained 
from India, China and Jamaica. Though gin- 
ger is cultivated in many parts of India, the 
best ginger is obtained from the Malabar 
Coast. In Travancore alone, about 25,000 
acres are under ginger and the quantity" ex- 
ported is about 3,000 to 4,000 tons. 

The rhizomes are submitted to an elaborate 
process of cleaning and bleaching before mar- 
keting in several grades like white ginger, 
rough unbleached, rough bleached, etc. In pre- 
paring the best quality ginger, the rhizomes 
are scraped to remove the outer skin. Large 
quantities of these scrapings accumulate and 
these are generally wasted. These scrapings 
have been reported to give an essential oil.^ 

Rao, Sudborough and Watson^ as well as 
Moudgilh^ have distilled the scrapings and re- 
ported the constants and yield but data about 
the distillation under reduced pressure and 
constituents are not available. The oil is now 
shown to resemble ginger oil since it contains 
camphene, /S-phellandrene and Zingiberene, all 
of which are present in ginger oil”. 

* Experimental 

50 Lbs. of the air-dry scz'apings were ob- 
tained fresh, from North Travancore and dis- 
tilled in a copper still with water (hydro- 
distillation). The distillate gave a light yellow 
oil (yield 0*8 per cent, on air-dry material). 

Physical and chemical constants of the oil are 
given in Table I. 

Table I 




Rao, Sud- 



Author’s 

Sample 

borough 

and 

Moudgill 

Pure ginger 
oil 



Watson 




0-8% 

3-45 (on 

0-91^ 


Yield 

air dry 

dry basis) 

(air dry) 


Density 


0-8822 


0-875— 

(30° C.) 

0-8905 

(at 15° C.) 

0-8816 



0-886 

Ref. Index 


1 •4988r 



(80'' C.) 

1-4859 

(25° C. ) 

1-4862 

1-4795- 



1-4855 

(a)D 

-5-2 

—39-2 

—9*85 

—28 to 50*^ C. 

Acid value 

0-90 

2-1 

1 

0—2 

Ester value 

6-10 

7-7 

10 

0—15’ 

Acetyl 

value 

72*2 

49*8 

103 

33-42 


Distillation under reduced pressure . — 60 c.c. 
of the oil were distilled under reduced pres- 
sure (8-10 mm.). The physical constants and 


other details of the fractions are given in 
Table II. 


Table II 


Fraction 

No. 

Temper- 

ature 

■ Weight 
in gm. 

Density 
30= C. 

Refractive 

index 

i''’otaLion in 
5 cm. tube 

1 

80- 90°C. 

8-2 

! 

0-8670 

1-4670 

+ 25-72 

2 

90-1 00 °C. 

6-0 

0-873 

1-4700 

+ 19-32 

3 

100-1 10°C. 

2-20 

0-8800 

1-4750 

+ 6 10 

4 

U0-12U“C. 

2-40 

0-8840 

1-4756 

f 4-00 

5 

jl20-l30°C. 

4-8 

0-8860 

1-4825 

+ 1-57 

6 

|130-140°C. 

6-8 

0-8890 

1-4910 

+ 15-93 


Fractions 1, 2 and 3. — These were ‘ mixed 
together and distilled at atmospheric pressure 
and separated into four fractions (Table III). 


Table III 


Fraction 

No. 

Tempera 
ture =C. 

Weight 
in gms. 

Density 
30° C. 

Ref. index 
30° C. 

A 

i 30-160 

4-2 

0-862 

1-4640 

B 

1 160—165 

3-6 

0*864 

1-4651 

C 

' 165—170 

3-0 

0-876 

1 -4660 

D 

170-175 

2-1 

0-883 

1-4690 


Fractions A and B were separately tested 
for camphene by conversion into isoborneoli by 
heating with glacial acetic acid and 50 per 
cent, of sulphuric acid and then converting the 
acetate by alcoholic potash. They gave iso- 
borneol (m.p. 212° C.). 

Fraction C, after another distillation, gave 
8-phellandrene-nitrate (m.p. 101-102° C.)*“> with 
sodium nitrite and glacial acetic acid. 

Fraction D did not give any crystalline pro- 
ducts. 

Fractions 4 and 5 were treated for alcohols 
but none has been identified. 

Fraction 6 contains Zingiberene. This frac- 
tion was distilled under reduced pressure 
(10 mm.) and the portion distilling over 128- 
132° C. (over 75 per cent.) gave the nitrosite 
(m.p. 97-98° C.) and hydrochloride (m.p. 168- 
169°C.).« 

Further work is in progress. 

The author acknowledges his indebtedness 
to Dr. K. L. Moudgill, Director of Research, 
for his keen interest in this -work. 

Central Research Institute, 

Trivandrum, . N. S. Varier. 

November 9, 1945. 


1 and 2. Rao, Sudborough and Watson, Jourl. Ind, 
Inst. Sci. 3. Moudgill, K. L.,y. Ind. Che. Soc. 4,5 and. 
6. Parry, “The Chemistry of Essential Oils and 
Artificial Perfumes 3rJ Edn. 2, pp. 40, 60 and 72. 
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CHEMOTHERAPY OF SOME ORQANO- 
MERCURY COMPOUNDS— THEIR 
ACTIVITY AGAINST STAPHYLOCOCCUS 
AUREUS 

Waij)o' prepared some organo-mei'cury 

COOH 

/\, 

compounds of the following type SHgR 

where R is an alkyl or aryl group, by ^reacting 
alkyl mercury halides with thio>salicylic acid. 
He found them to be very active against sta- 
^•hylococcus aureus; and in fact tl\e sodium 
derivative of the ethyl compound is sold in the 
marked, under the trade name of “Mcrthiolet” 
(product of Lily & Co.). 

With the idea that the presence oi -N ^S- 

group will add to the bactericidal property of 
tlie compound we prepared the following two 
seri(‘s of compounds ; 


Table I 


Compound 


1. AcNH<^ ^ SHgMe 

2. AcNH<^ ^SHgEt 

2. AcNH<^ ^SHgC;,H7 
4. AcNH ^ SHgC^Hfl 


5. AcNH 


SHgCcHii 


M.P. 


185° 

176° 

155° 

150° 

144° 


Maximum dilu- 
tion which is 
active against 
staphylococcus 
aureus 


(/) AcHN 




\_/ 

<: 


SHgK 


)> SUgR 


(). AcNM<^ ^SHgCrHlS | 


1.00,000 
1.000,000 
over 1,000,000 
over 2,000,00 
100,000 

10,000 


where R is an alkyl group. 
Whtui mercurials of the type RHgX, where X 
is a halogen radical, reacts with a mercapto- 
acid HSR', a double decomposition occurs, 
KHgX i 1 1 SR" KdgSK" 1' I IX. 

We i}repar(‘d our compounds by the same 
rntdhods : 

(/) AcNn<^ \sH -1- RnKl->AcNII<^ )>SHgK 

<( )'«UgR 


Since the chemicals were not available the hexyl- 
compound could not be prepared. 

Table II 


(!om pound 


M.P. 


Mavimum dilution 
which is active 
against staphylo- 
coccus aureus 


l<i) <',N ^ 


SH -1 KIIgl->()aN 


+ in 

Bactcriolooical T«s(.— The bactericidal tests 
(.f the organci iTUTcury compounds arc carried 
out by unar cup method on staphylococcus 
aui'i'us. 15 e.e. of nutrient agar arc put in 
on each test lube, the tubes arc then sterilised 
at 15 lbs. pressure for 50 minutes. Ref ore test- 
ing, tlie sterilis(?d agar tubes are melted and 
( (H)l'Cd to near about 45" C. The tubes arc 
then charged witli 0-1 c.c. of 24-hour culture 
of stapliylococcus aureus and then poured into 
sterilised pel ri dishes. They are allowed to 
liarden and a hole was bored in the agar with 
a sterile cork- borer. The cup was then lillod 
with drug .solution. Since most of the drugs 
urc not solubU* in water, olive oil emulsion 
was adopted in every case. A control test was 
nerformed with olivc' oil and it wa.s tound to 
be inactive against the staphylococcus aureus. 
The petri-dishes were incubated for 24 hours 
and the zone of inliibition was clearly noted. 

The serial dilution of cacli compound was 
tested and the maximum dilution which show- 
ed inhibition is shown in the following table. 


1. OjN P>SHgMe 

2. Oj,N ^ SHgEt 

OmN ^ SHgC3H7 

4-. 0,N SHgC.iHo 

O.jN ^ SllgCsIii 

SHgC 


(1 0.1 N 


7H15 


I13OOC. 

124° 

90° 

65° 

60° 


1,000,000 

1,000,000 

10,000 

10,000 

1,000 

nil 


Since the chemicals were not available the hexyl- 
compound could not be prepared. 

An interesting point may be observed from 
Table I that the activity of the compounds in- 
creases with the increase of the number ot 
('urbon atoms in the side chain, upto a certain 
number and then again falls. It is shown 
graphically in Graph No. 1. , , ,, j.- -j. 

In Table II it can be seen that the activity 
of the compounds decreases with the increase 
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Graph No. 1 

of the number of carbon atoms in the side 
chain, which is shown graphically in Graph 
No. 2. 



Graph No, 2 

Oui' thanks are due to Prof. P. C. Guha and 
Dr. N. N. De, for their kind intere.st during 
the course of this investigation. 

B. K. Bhattacharya. 

^ A JOY Gupta. 

Pharmacology Unit, 

Indian Insumte oi’ Science, 

Bangalore, 

November 1945. 


1. White, /. Amer. Chcm. Sot\, 1920, 42, 3555. 2. 
Waldo, Z&’A, 1931, 53, £92. 3. Barnot and DeKay, 
/. Amer. PJiarm, Assoc.^ 1943, 31, 294. 


AN INSTANCE OF GRAPES-POISONING 

It is well known that meat, fish and milk are 
most important but vegetables, cereals and very 
occasionally fruits, may be responsible for 


cases of ‘food-poisonings’ to ensue. It is equal- 
ly well known from statistics available that 
only a small percentage of food-poisoning 
(3*9 per cent.) cases comprise those of the 
fruits and vegetables origin. And it must be 
admitted that cases of microbial poisoning 
(metallic poisonings occasioned by erosion 
of the containers are reported to have 
taken place) in acid fruits and vegetables are 
relatively unknown. Yet one positive instance 
of grapes'poisoning had come under our ob- 
servation and study. 

During March 1943, two adults who had par- 
taken a purchase of fresh Nasik grapes show- 
ed fairly severe signs of acute gastro -intestinal 
disturbances; they had only a passing suspi- 
cion on grapes, but on our request, however, 
they sent a sample of their f^ces and the re- 
maining supply of grapes to our laboratory 
for examination. The grapes on macroscopic 
examination looked very attractive indeed, 
being fresh and “lively”, green-yellow in colour. 
Almost synchronously, a member on the staff 
of our College became a victim, presumably 
of grapes -poisoning. Being a biologist with 
some information on food-poisoning, he report- 
ed the case immediately and sent a bunch of 
grapes for examination and report thereon. 
This bunch appeared much the same as the 
other sample received before so much so that 
they should be regarded as collected from the 
same vineyard. . All the three victims of poison- 
ing had identical types of symptoms to com- 
plain, which principally consisted of intestinal 
pains and explosive evacuations of diarrhceic 
faeces one half to two hours after the consump- 
tion of the grapes. 

The samples of faeces on naked eye exam- 
ination appeared to be whitish to yellowish- 
green in colour and were more watery than 
normal. The faeces and the grapes were then 
cultured (grapes after treating them, with a 
dilute solution of mercuric chloride as per the 
technique of Harrison and Barlow) on Endos, 
Czapek and .Blood agar plates. Duplicate sets 
were made and one set was kept at the room 
temperature (27° C.), the other incubated at 
body temperature (37° C.). After the incuba- 
tion, three organisms of likely aetiological re- 
lationship with the disease were piclced up 
and subjected to detailed examination for es- 
tablishing their identities. Two of them were 
Gram-negative and short bacteria and the third 
was an unusual looking yeast' culture. The 
Gram-negative bacteria were easily identified 
as, (1) Escherichia coli communis (significant 
in the report as they were persistently isolated 
from the grapes and not from the fasces) ; 
(2) Pseudomonas ceruginosa (Bact. pyocyane- 
cus), ' The yeast culture after some difficulty 
was spotted as a Cryptococcus variety (resem- 
bling closely Cryptococcus plimmeri, described, 
by Guilliermond), an organism pathogenic to 
guinea-pigs on intraperitoneal inoculation. 

Thus the rare instance of grapes-poisoning 
proved to be possibly a case of mixed infec- 
tion of relatively acid-tolerant types of micro- 
organisms having no apparent relationship, to 
each other : but there is no doubt whatsoever 
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about the pathogenic actions of the three spe- 
cies referred above. 

J. V. Beat. 

Miss R. INT. Reporter. 
F. Fernandes. 
Microbiology Department, 

St. Xavier’s College, 

Bombay, 

September 25, 1945. 


1. Bergey, D. H., aL. Manual of Determinative 
Bacteriology, 1939. 2. Guilliennoncl, A., rjic Yeasts. 
Translation by F. W. Tanner, 1920. 3. Harrison, 

F. C., and Barlow, B., Centr. Bakt. II Aht.. 1907,19, 
264-72. 


ROLE OF MANGANESE IN THE 
FORMATION OF VITAMIN C AND 
CAROTENE IN PLANTS 

Various factors have been reported in litera- 
ture to aifect vitamin C formation in plants. 
1': is found to be favoured by potash fertiL 
ization'*^ or by application of calcium nitrate- 
but to be retarded by nitrogen fertilization.'^ 
Little evidence, however, has been adduced 


method of Harris and Olliver,!^ carotene by 
that of Moorei 2 manganese according to 

Piper.13 

From the results (cf. Table), the formation of 
carotene^ seems to have been uninfluenced by 
the treatment while that of vitamin C has 
been affected to various degrees by the added 
manganese, a significant point being that it is 
encouraged upto a certain concentration of 
added manganese beyond which additional 
concentrations become increasingly . harmful. 
This action seems to run parallel' with its 
action in promoting ‘ the plant-growth and is 
thus indicative of its overall influence on the 
metabolic activities of the plant. Note may 
also be made in this connection of the increas- 
ing absorption of manganese by the plant in 
direct relationship with the treatment. It may 
act directly as a coenzyms or activator of the 
enzymatic system responsible for the bio- 
synthesis of vitamin C in plants from carbo- 
hydrates, or indirectly through its overall in- 
fluence on the metabolic activities of the plant. 
Considerable further work is, therefore, needed 
before the mechanism tlirough which the vita- 
min C formation occurs in the plant and the 
role played by manganese therein- are eluci- 
dated. 


Soil 'Preatment 

Total green 
wt. yield in 

Manganese 
content of 
leaves in 

p.p.m. 

%. increase in 
the Mn content 
over control | 

Vitamin C 
content in mg. 
par 100 gm. of 
fresh material 

% increase in 
vit. C cont=*nt 
over the control 

Carol en econ- 
tent in ja gm. 
of fresh mate- 
rial 

i 

Control 

63-14 

109-4 


i 

: 253-1 

1 

1 

98 -82 

A 

. 76-73 

136-8 

25*04 

352-3 

39-19 

103-1 

B 

68-40 

145-7 

33-17 

299-4 

18-31 

102-9 

C 

62-69 

152-6 

39-49 

238-3 

~ 5-848 

99-65 

D 

J 

51-31 

161-2 

47-34 

i 225-0 

1 

-11-10 

101-0 


regarding the influence of manganese on vita- 
min C or carotene formation in plants. Hester-* 
observed an increased formation of ascorbic 
acid in tomatoes grown on soil high in avail- 
able manganese, but Lyon and Beeson-"’ failed 
to find any appreciable change in vitamin C 
content of tomatoes grown in solution cultures 
under manganese treatment. On the other 
band Eudra** noted in its presence an enhanc- 
ed production of ascorbic acid by animal tis- 
sues — from glucose and by germinated seeds. 
Manganese, as has been pointed out by earlier 
workers, plays a vital role as a catalyst in the 
physiological processes of the plant, e.g., in 
photosynthesis and nitrogen assimilation,'^ in 
oxidising enzymes'*^' and in various other as- 
pects.*> Its action as a catalyst has been stress- 
ed in the oxidation of organic matter.*^* 

An investigation was carried out by the 
author on Amaranthus gangeticus, grown in 
pot-cultures with local soil low in available 
manganese. Below are presented the results 
(average of several replicates) obtained for the 
control and four treatments, A, B, C and D, 
of manganese, the amounts applied as MnSOjt 
4H;(0 being 0-05, OT, 0*2 and 0-3 gms. res- 
pectively per pot. (6 lbs.). The vitamin C 
^stiHiations in the leaves were made by th^ 


The author wishes to express his indebted- 
ness to Prof. V. Subrahmanyan for his keen 
interest and kind encouragement in the work 
as also for valuable discussions. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, Y. B. Rangnf-kar. 

November 3, 1945. 


1. He.ster, J.-B., Amer. Bert., Nov. 1941, 93. 2. 

Hausen, S. von., Biochem. Z., 1936, 288, 378. 3. 

Jones, W. W., et al.. Science.. 1944 99, 103. 4. Hester, 
J. B., Sctcnce., 1941, 93, 401. o. Lyon, C B., and 
Beeson, K, C., J. Amer. Soc. Agron., 1943, 35, 166. 6. 
Rucira, M. N , iVatnre, 1944, 153, 743. 7. McHargue, 

J S., L Amer. CImii. Soc., 1922,44, 1592. 8. Bei'trand, 
G., Cotnpt. rend.^ 1905, 141, 1255. 9. Bren chi ey, 

W. E., Biol. Bev., 1943, 18, 159. 10. Iyer, H„ Raja- 

gopalan and Subrahmanyan, Proc. Ind. Acad. Sci., 
1935, IIB, 108. 11. Harris, L. J., and Clliver, M., 

Biochem. J., 1942, 36, 155. 12. Moore, L. A., Ind. 

Eng. Chem. A.E., 1940 12, 726. 13. Piper, C.S., 

“Soil and Plant Analysis,” (Univ. of Adelaide), 1942. 


3^6 


l.etiers to the Editor 


^ CiiTrent 
.Science 


STUDIES IN THE SYNTHESIS OF 
SOME SUBSTITUTED BENZENESUL- 
PHONAMIDES. PART IIL~A SIMPLE 

NEW METHOD OF SYNTHESIS OF 
SOME N-SUBSTITUTED AZOBENZENE 
4, 4'-DISULPH0NAMIDES 

Many unsymmetrical azobenzene _ sulphon- 
amides have been made by diazotising a suit- 
able amine and coupling it with a second 
amino or phenolic compound.^ But few sym- 
metrical azobenzene-4, 4'-disulphonamLdes have 
so far been reported and these have been 
made by the sulphonation of azobenzene fol- 
lowed by conversion to the corresponding sul- 
phochloride and treating the latter with a suit- 
able amine to form substituted amides.- 

It is surprising that no attempts have been 
made so far to directly reduce a nitrobenzene- 
sulphonamide to the corresponding azo-bis 
compound in the manner of the preparation 
of azobenzene from nitrobenzene. 

The present paper describes the successful 
application of this simple method to the pro- 
duction, in almost theoretical yields, of eight 
such azo-bis compounds using the correspond- 
ing nitrobenzenesulphonamides referred to in 
Part II of this series.^ 


202N<^^S02NHR -I- 4 Zn -i. 4 ZnO 

SOjNHR 

-I- II ^ 

N<^ ^SOjNHR 

The substances analysed correctly for nitrogen 
by the modified Kjeldahl method of Part ll.*'' 
As, however, the nitrogen content of the azo 
and the corresponding hydrazo compounds is 
very nearly the same, the reduction equivalents 
of the compounds using stannous chloride 
were determined, thereby obtaining a positive 
confirmation of the azo structure of these com- 
pounds, the reduction equivalents of the 
hydrazo being double those of the correspond- 
ing azo compounds. For this purpose, .a 
weighed quantity of the azo compound was 
boiled with an excess of standard stannous 
chloride solution in an atmosphere of carbon 
dioxide under reflux during about an hour till 
the azo compound completely dissolved. The 
excess of stannous chloride was titrated against 
standard iodine solution. In all cases the equi- 
valents approximated to the theoretical value 
for the azo compounds showing the remarkable 
stability of the azo compounds to further re- 
duction in spite of the excess of zinc used. 

The accompanying table summarises the ana- 
lytical data of the eight azo-bis compounds 
synthesised in this work. 


Azo-derivative 

Yield 

M.P. in 

Percentage of 1 

Nitrogen | 

.Stannous Chloride 

1 Kqui valent 

% 

“ c . 

■ 

j Calcd . 

Found 

j (’alcd. 

Found 

[ = N. C 6 H 4 . SOjNHzla 

95 

307 

16-4 

16-28 

85 

86 

[ = N. C 6 H 4 . SOaNHCHjla 

87 

. 248-49 

15-21 

15-10 

02 

04 

[ = N. C 6 H 4 . SOaNHCaHs], 

85 

230-5 

14-13 

13-85 

09 

111 

[ = N. CeHi- S02NHCioH7f-a)32 

85 

267 

9-45 

8-01 

148 

160 

[ = N. CgHi. S02 NHCioH7H)]2 

96 

265-5 

9-45 

9 -14 

1 148 

156 

[=N. C4H4.S02N<(CH^ 

93 

214-15 

)0-76 

10-22 

1,30 

U 6 

1 =n.CsH4. 

[ = N. CsHi-SOaNH-CelU-SOzNHj]! 

97 

80 

212-5 

312 

10-21 

12-9 

9-’80 

1 2-2 

137 

162 

146 

16 J 


The general procedure adopted was to treat 
the nitro-compound, suspended in sufficient 
alcohol, with three atomic proportions of 
powdered zinc and an excess of 30 per cent, 
aqueous sodium hydroxide solution. The mix- 
ture was refluxed for about five hours. The 
product separated as an insoluble sodium salt. 
The whole reaction mixture was evaporated to 
dryness, neutralised with 7 N sulphui’ic acid 
and filtered. The precipitate was well washed 
with water and then alcohol and in some cases 
crystallised from the latter, yielding orange- 
coloured crystalline substances, 


My thanks are due to Mr. P. Ramaswami 
Ayyar for valuable suggestions and guidance, 
and to Dr. P. C. Guha for kind interest. 


Dept. 01 Pure & Applied Chemistry, 
Indian Institute of Science, 

Bangalore, (Miss) R. J. 

December 4, 1945. 
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ETHER ACETIC AS A FUMIGANT, 

During the last twenty years much attention 
has been paid to the use- of the fumigants for 
the control of insect-pests of the stored pro- 
ducts. Some of these fumigants have proved 
to be very promising. But in India little work 
has been done to study the use of fumigants. 
After a series of trials it was found that 
among the fumigants tried, “ether acetic” w’as 
a promising fumigant. The results of my 
small-scale experiments are presented here so 
that the interested workers may try it on 
large scale and confirm my view of its use on 
a commercial basis. 


‘Ether acetic’ has not been used so far as a 
fumigant. It contains less than 80 per cent, 
pure ethyl acetate, and about 18 per cent, 
ethyl ether. Neifert et al.,i and Back and 
Cotton- have experimented with ethyl acetate, 
either as such, or in a mixture form with car- 
bon tetrachloride but the ether acetic of com- 
merce has not been experimented upon Ether 
acetic is a colourless, clear, watery fluid, with 
a characteristic pungent smell. It is acid to 
litmus, miscible in all proportion with alcohol, 
chloroform, oil and ether. It is soluble in 
water, being more soluble at lower tempera- 
tures than at high temperatures. Ic is non- 
poisonous to human beings, and does not stain 
metal, wood or textile fabrics. 


The experiments with ether acetic have 
been carried out on a laboratory scale. The 
experimental insects were taken in a small 
petri-dish and covered with cotton-wool. The 
dish was buried in a tank (glass) of dried 
fruits. Near the top of the tank was hung, 
from its lid, a flat dish containing ether acetic. 
No special precautions were taken to make 
the lid air-tight. For every observation a 
separate set was taken. In those cases in 
v/hich the mortality was below 100 per cent, 
the experiments were not repeated. When 
the mortalities reached 100 per cent., _ the 
experiments were repeated at least six times, 
with different varieties 9f fruits. A record of 
temperature and humidity of the atmosphere 
was retained throughout the period of experi- 
ments. The following insects were used m 
the experiments : Triholium castaneum Hbst 
(eggs, early larvae, late larvae, pupte and 
adults), Rhizopertha domenica Fab. (adults) 
Lceviophloeus ( adults ) , Sitotroga cerealella 
Oliv. (early larvae), and Corcyra cepaalonica 
Staint. (eggs, larvae and pup^). Adeciuat. 
controls were run side by side. The dose ot 
the fumigant remained constant, ; 5 dule the 
period of exposure was varied. The dried 
fruits used for the experiments were raisins 
dates, figs, walnuts and cashew-nuts. 

Triholium . — All the eggs were killed within 
90 minutes’ exposure. The early stage larvae 
v;ere killed in much shorter period, mz., 
100 per cent, mortalities in 60 minutes. _ 2-^5 
late stage larvae appear to be more J^^sistant 
than the early stage larvje but less resistant 
than the eggs (100 per cent, mortality in 67 
minutes). The pupae are more or less 
reSstant as the eggs (100 per cent, mortality 
in 90 minutes). The adults are less resistant 
in comparison either to the eggs or to the 
pupa, but more resistant than the larvae (100 
per cent, mortality in 75 minutes), 


Rhizopertha adults ’ succumb to the action of 
the fumigant within 55 minutes. The fumi- 
gant is equally effective against LcBmophUyaus 
adults (100 per cent, mortality in 45 minutes), 
Sitotroga larvcB (100 per cent, mortality in 
70 minutes), and Corcyra (the time taken for 
100 per cent, mortality in the case of eggs 
75 minutes, larvae 50 minutes and pupae 75 
minutes). 

The mortalities which take place after an 
exposure for shorter periods than mentioned 
above are shown in the graph. 



Ether acetic is an effective fumigant for . con- 
trolling insect-pests of dried fruits. A dose of 
V 2 oz. per 6 cubic feet of space is sufficient to 
achieve 100 per cent, mortality in case of Tri- 
holium castaneum, Rhizopertha domenica, Lce- 
mophloeus, Sitotroga cerealella and Corcyra 
cephalonica. 

The work was carried out in the laboratory 
of the Imperial Entomologist, New Delhi. 
Agricultural Research 

Ijaboratories, Gwalior, R. R.a.kshpal, 

October 15, 1945. 


1. Neifert, Cook and others, C/.S., Br///., 1925, ISIS. 
2. Back and Cotton, /. Bciyn. Ent.^ 1924, 17 , 663. 


STUDIES IN THE SYNTHESIS OF. 
SOME SUBSTITUTED BENZENESUL- 
PHONAMIDES PART. IV —SYNTHESIS 
OF TWO NEW N^-SUBSTITUTED p- 
ACETAMINO-BENZENESULPHONA- 
MIDES AND THE CORRESPONDING 
FREE p-AMINO COMPOUNDS 
In connection with the preparation of the azo 
compounds of Part III,i a review of the final 
reduction products, namely, the cerreponding 
aminobenzenesulphonamides, revealed that 
p-aminobenzenesulphon-, methyl and ethyl- 
anilides and the corresponding N-f-acetyl deri- 
vatives have not been synthesised so far. 
Their synthesis was, therefore, undertaken. 

The method employed consisted of the con- 
densation of p-acetaminobenzenesulphochloride 
(1 mole.) with methyl- and ethyl -anilines 
(each 2 moles) respectively, in alcoholic solu- 
tion. The acetamino compounds were isolated 
and subsequently hydrolysed bv boiling with 
10 per cent, aqueous hydrochloric acid to the 
free amino compounds in the usual manner. 

The equivalents of the two amino compounds 
were determined by diazotisation in acid solu- 
tion with a standard solution of sodium nitrite 
checked against a standard solqtion of pure 
gulphanilic aci<J, 
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Compound 

Yield 

M.P. in 

Percentage of 
^itrogen 

Diazotisation 

Equivalent 

% 

°C. 

Calcd. 

Found 

Calcd. 

Found 

yCHo 

CHsCONH. SOgN^ 

70 

153-54 

9-20 

9*11 

•• 

•• 

/CsHs 

CH3CO NH. C8H4. S02N< 

69 

125-26 1 

8-80 

8*77 

•• 


/CHa 

HaN. CgH«. S 02 N< 

79 

140 

10*69 

10-63 

262 

264 

/C2H5 

H2N. CgHi. SOgNC; 

82 

132-33 

10*11 

10-13 

276 

280 


The analytical data are summarised above. 
My thanks are due to Mr. P. Ramaswami 
Ayyar for guidance and to Dr. P. C. Guha for 
kind interest. • 

Dept, of Pure & Applied Chemistry, 

Indian Institute of Science, 

Bangalore, (Miss) R. J, Irani. 

December 4, 1945. 


1. Oirr, Sct\^ he. cit. 


STACKBURN DISEASE OF RICE IN 
BENGAL 


sclerotia on the coleoptile, first leaf and roots. 
Four of these seedlings were removed and 
placed in a moist chamber. All developed the 
mycelium of the white mould fungus, with 
typical caudate conidia. Pure cultures were 
obtained and readily formed both sclerotia and 
spores on potato dextrose agar. 

Germination tests were carried out on seeds 
of six varieties of paddy in petri-dishes. Five 
hundred seeds of each variety were used. 
Table I indicates the number of cases of seed- 
lings showing each of the three fungi. 

Table I 


In June 1945, a small laboratory experiment 
was started with a view to determining the 
relative abimdance of pathogenic fungi borne 
on paddy seed. Forty seeds, some normal in 
appearance and others discoloured, were sown 
in Roux tubes on cotton soaked in distilled 
water. The tubes were all plugged and, steri- 
lised before use. In all, 21 seeds failed to 
germinate. All these eventually became covr 
ered with mycelium. - In some cases, this my- 
celium was white, and on examination was 
found to bear, singly, on the tips of conidio- 
phores not readily distinguishable from the 
mycelium, almost hyaline spores, rather re- 
sembling in shape those of Alternaria, club- 
shaped, septate, with an extremely long, sep- 
tate “tail”, the cells of the spore proper being 
constricted at the septa, with the second or 
third cell from the base often considerably 
larger than the rest. The fungus will be refer- 
red to for the moment as the “white mould”. 
The distribution of fungi amongst the 21 non- 
viable seeds was as follows : 

Helminthosporium oryzce Breda deHaan — 6. 

Curvularia lunata — 4. 

White mould fungus — 7. 

Common moulds — 4. 

Out of the 19 seedlings which germinated 
(and which, naturally, eventually sickened 
through unfavourable conditions for develop- 
ment in the test-tubes) ten bore minute black 


Incidence of Helminthosporium oryzae, Curvu- 
laria and white mould in 500 seeds of each 
of six varieties of paddy. 


Variety 

//, oryzu'. 

C. lunata 

White 

mould 

Latis ail 

31 

45 

42 

Kumargorh 

62 

12 

28 

Asra 

iO 

12 

19 

Patnai 23 

42 1 

1 5 

12 

Nigersail 

12 

25 

45 

Du Lar 

1 

29 

i 

15 

i 1 

12 


The fungus bore an unmistakable resem- 
blance to that figured by Tullis (1936) and 
tentatively identified as Trichoconis caudata 
(App. and Str.) Clements, the sclerotium- 
forming fungus which causes seedling blight 
and stackburn disease (Tisdale, 1922) of rice 
in the United States of America. This fungus 
was originally described as Piricularia caudata 
with the conidial measurements 9-12 X 36-45 
and the filiform seta 35-45/^ long. The mea- 
surements of spores of our white mould, in- 
cluding the appendage, taken from infected 
material in a moist chamber was 12*6 X 146-2 
(8-5-15-7 X 103-2-172*7) ^ the difference in 
length being due to the extreme length of the. 
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appendage (Fig. 1). The sclerotia (Fig. 2), 
which were • black, almost spherical, and more 
or less imbedded within the host tissue, and 
which had a somewhat reticulated wall, mea- 
sured 124 (52-195) At. With some reservation 
(in view of the difference in spore size) we 
•follow Tullis (l.c.) in regarding this fungus .as 
Trichoconis caudata (App. and Str.) Clements. 
It was found on diseased leaves in the field 
quite frequently before carrying out the experi- 
ments recorded above, but was regarded as in- 
significant until it was se^n to be similar to 


that causing stackburn disease in the United 
States of America. The damage caused by the 
disease in Bengal has yet to be determined 
and the description of the various symptoms 
of the disease on the plant and the seed is 
reserved for a fuller study. 

G. Watts-Padwick. 

D. Ganguly. 

Bengal Agricultural Institute, 

Tejgaon P.O., 

Dacca (Bengal), 

October 22, 1945. 


1. Tisdale, W. H., 1922, ‘‘ Seedling blight and 

stackburn of rice, aud the hotwater seed treatment,” 
U.S.D.A. Bull., No. 1116. 2. Tullis, E. C., 1936, 

‘‘Fungi i.solated from discoloured Rice Kernel.s,” 
U.S.D.A. Tech. Bull , No. 540. 


A STUDY OF THE FACTORS RESPONSI- 
BLE FOR THE COLOURS OF SOILS OF 
C.P. AND BERAR 

The colour of the black tropical soils has been 
the subject of diverse views, and various theo- 
ries have been advanced to explain their char- 
acteristic black colour. The earliest one of 
these sought to attribute the colour to titani- 
ferrous magnetite (Annet^), but has been 
sho-wn to be restricted in its scope, as this 
component is not of universal occurrence in all 
black soils. Humus by itself cannot be con- 
sidered as the black colour component as its 
amount in tropical conditions is never pro- 
nounced. 

The black soils of C.P. and Berar, studied 
by the author, are known to have been derived 
from different types and systems of rocks like 
the trap and the various mixed sandstones, 
derived from the Vindhyan and the Gondavana 
systems. The nature of the parent rock, which 
varies widely in the chemical composition such 
as the Ca and Mg content, cannot, therefore, 
explain the formation of black colour. More 
recently workers-^- in India have propounded 
the view that the colour is due to the humus 
in a fully saturated condition or to the clay- 
humus complex. Full experimental proof in 
support of these views is not, however, avail- 
able. 

For arriving at any definite conclusion it is 
necessary to isolate the esential colour consti- 
tuent and eliminate the subsidiary factors by 
analytical methods as far as possible. To 
begin with, therefore, the mechanical frac- 
tions of the soils were separated without dras- 
tic pre-treatment and the colour of each frac- 
tion recorded by a method based on Whittles.^ 
It was found that the clay fraction alone was 
black in colour while the other fractions, viz., 
the silt and the sand had ashy-grey and brown 
tinges respectively. All the black soils studied 
had a clay percentage of over 50 per cent. 
As such it is safe to conclude that this frac- 
tion alone contributes to the black colour of 
these soils. 

The effect of the removal of humus on the 
colour of the soils was studied by treating the 
soils and their clays with The colour 

change after the treatment was recorded by 
the disc technique. It was found that there 
was no material change in colour by this 
treatment showing that appreciable amounts of 
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organic matter are not removed by oxidising 
with Actual determinations showed that 

not more than 33 per cent, of the organic 
matter could be decomposed by this treatment. 

Sodium hydroxide solution as prescribed by 
Arnold and Page^ was found to be ^more 
effective in this respect, as much as 80 per 
cent, of organic matter being removed. In 
case of the clays of these soils all the organic 
matter was removed by the treatment. The 
black soils and their clays treated with this 
solution were found to lose their characteristic 
colour, the residues being of a grey or brown 
colour, while the red and the yellow soils were 
not affected by the treatment. 

It is thus amply clear from the above experi- 
mental evidence, that the clay in association 
with the humus as clay-humus complex is 
responsible for the colour of black soils. These 
soils have alkaline reaction, a high content of 
exchangeable bases (mostly Ca), which condi- 
tion is known to be favourable for the forma- 
tion of the clay-humus complex. 

The influence of the SiOo/R-^O.^i niolar ratios 
OP the colour of soils has been studied by pre- 
vious workers, but a comparison of the ratio 
(see table) of black soils with that of soils of 


Soils 

Si Os/ 

R2^3 
molar 
ratio in 
clay 

Total 

FcoOs 

(HCl 

soluble) 

Hema- 
titic free 
FesOs 

Limo- 

nitic 

free 

F 2 O 3 

Black soils — 




2-30 

1. Black cotton 

3-00 

9-37 

3-28 

soil 

2 . Kabar soil 

2*57 

10-80 

2-33 

■ 4-14 

3. Kheri „ 

2*79 

7-23 

2-09 

1-27“ 

4. Kanhar ,, 

2*50 

6-74 

1-17 

1-99 

5. Mariar ,, 


5-84 

1-77 

0-98J 

Fed soils — , 





6 . Hill top soil; 

1-99 

26-6 

18-6 

4-92 

N agpur 

7 . Wardisoil 

2-49 

6-53 

2-52 

2-53 

(very light red) 



16-16 

8-02 

8 . Bhata soil 
YAlcnii soils — 


24-4- 



9, Dors a soil 

2-10 

6-25 

0-69 

3-23 

10. Sehar soil 

2*21 

4-26 

0-78 

2-24 

11. Matas i soil 

2-33 

3-11 

0-55 

2-13 


other colours showed that there is hardly any 
variation in this respect from soil to soil to 
account for such colour variations. 

The investigation on the black colour of 
soils is not complete without reference to the 
other colouring constituents, chief of which are 
the oxides and the hydroxides of iron. The 
efl'ect of removal of these by Harada’s^ method 
was, therefore, studied in the various soils. It 
was found that after the removal of the 
oxides and the hydroxides of iron, the residues 
from black soils were still black whereas the 
yellow and the red soils completely lost their 
colours, the residues being light sandy or not 
coloured. The colour of the red and the yello^v 
soils is thus principally due to these iron com- 
pounds. 


Actual estimations of free iron ^ oxides and 
hydroxides show that the black soils also con- 
tain appreciable amounts of these constituents. 
These amounts are comparable with those of 
other soils, with the exception of two soils of 
a distinctly lateritic nature. 

The figures of analysis . in the table show 
that the red soils are rich in hematitic iron 
oxide while the yellow soils contain most of 
the free iron oxide in the limonitic form. It 
i.s interesting to note in this connection that 
the yellow soils occur in regions where the 
agricultural practice keeps the soils submerged 
for a good period of the year indicating that 
a process of slow hydration of iron oxide ac- 
companies prolonged contact with water. 

In finding the factors responsible for the 
colours of soils it, therefore, appears necessary 
to take into consideration the effects of various 
colouring constituents, in order to find out the 
preponderating component which is likely to 
mask the colours of other minor factors, and 
thus give the final colour to the soil. 

The author is thankful to Mr. R. C. Shri- 
vastava, I/C Agricultural Chemist to the Gov- 
ernment of C.P. & Berar, and Dr. K. G. Joshi, 
Provincial Biochemist, Compost Scheme, for 
the interest shown by them in the work. 
Agricultural Res. Institute, 

Nagpur, . R. H. Joshi. 

October 15, 1945. 

1. Annet, Memoirs of ihe Dept, of A^)\, 1920. 2. 

Arnold and Page, Jeurn. Agr. Sc., 1930, 460. 3. 

Desai, A. D., Bitlletin, Dept, of Agr., No. 10. II.K.TI. 
the Nizam’s Govt. 4. llararia, M., Jonnt. Am. Ch. 
Soc. Abst7‘acts, 1937, 31, 2559-60. 5. Venkatramiah and 
Raghavendrachar, Froc. Assoc. Ec. Biol., 5. 0. Whittles, 
Jottr7t. of Agr. Sc., 1931, 21. 

RACIAL SIGNIFICANCE OF PATELLAR 
GROOVE 

The racial differentiation of the Indian and 
the European femora depends mainly on the 
increased range and frequency of the move- 
ments of the knee joint in the former as com- 
pared to the latter.'* The constant and force- 
ful impact of soft structures and the tendons 
around the knee joint leaves permanent fea- 
tures, of not inconsiderable anthropological 
interest, which are invariably identifiable, and 
often measurable in the dry bones. Thus a 
large number of variations in the lower end 
of femora have come to be recognised in 
Indiansi>-’3 and some other races, modern and 
ancient.^’ ' To these variations may be- added 
that in the depth of the patellar groove of the 
femur. 

The depth of the posterior end of the patel- 
lar groove in front of the intercondylar notch 
v/as measured in 200 femora from Punjabis 
and expressed as a fraction of the ‘true’ 
length of the femur. 

It was found that in 62 per cent, of bones 
examined the groove was deeper than 1/45 
and in 3*5 per cent, shallower than 1/60 of 
the length of the femur. In Europeans*^ the 
coiresponding figures are 3 per cent, and 7 per 
cent., respectively. This shows that in a very 
large percentage of European femora (97 per 
Q^nt, and 93 per cent.) the patellar groove 
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neither too deep (1/45) nor too shallow 
(1/60); while in 62 per cent, of Indian bones 
the groove was deeper than 1/45 and in only 
3*5 per cent, it was shallower than 1/60 of the 
length of the bone. 

Considering the distribution of the femora 
according to the depth of the groove it was 
found that in 87 per cent, the groove was 
deeper than 1/52 and in 13 per cent, shallower 
than 1/51 of the length of the bone. Corres- 
ponding figures for Irish'^ are 50 per cent, and 
50 per cent, for English^ 30 per cent, and 70 
per cent, respectively. 

The conclusion from the above results ap- 
pears to be obvious. In the majority of Indian 
femora the patellar groove is deeper than it 
is ih Europeans. The increased depth is attri- 
butable to more frequent rubbing movements 
of the patella, on the patellar groove, in the 
much more active knee joint of an Indian. 
Department of .Anatomy, 

Dow Medical College, 

Hyderabad (Sind), M. A. Shah. 

October 9, 1945. 


1. Sickiicjui, M. A. H., /, Anat 1934, 68, 331. 2, 

Shah M. A., find , 1942, 77, 110. 3. Shah, M. A., Cur. 

(in Press) 1945, 4. Martin, C. P., /. Anat. 1932, 

66, 371. 6. Siddiqui, M. A. H., Ihid., 1936, 70, 410. 


A NOTE ON THE CULTURE OF 
OSPHRONEMUS GORAMI LACEPEDE 
IN CEMENT CISTERNS* 

Masonry cisterns, usually regarded as unsuit- 
able for Gourami culture, have been found 
suitable provided adequate weedage is olfered. 

A pair of adult Gourami, measurhig 10" and 
lOVz", was introduced in June into a cement 
tank in the Municipal Park at Rajahmundry. 
The tank cuts a cross-shape internally and 
covers an area of 40 square feet with 3 Mi feet 
depth. The sides are vertical and cemented 
and the bottom is evenly plastered. The water 
Is let in through a pipe arrangement at the 
bottom. A 3-inch layer of fine sand was spread 
at the bottom to plant Hydrilla in clusters. 

The hsh were found to feed on the tender 
foliage of Hydrilla. To keep them in prime 
condition the supplemental diet of ground-nut 
oil-cake was also given. In the last week of 
September the fish were restless and the female 
was suspected to guard a particular spot 
amidst the vegetation, while the male was vigi- 
lant some two feet away from the female. 
After' the fry emerged, a search was made for 
the nest near the suspected spot. The trailing 
shoots and the foliage of Hydrilla were knitted 
nicely to form a thick cover with an opening 
facing the centre of the cistern. The nest was 
6 inches above the ground. It was vertically 
drawn out and had no distinct form._ 

Fingerlings numbering 30, of the size of 1" 
to IV 2 " were seen frequently coming to the 
surface of water. Gourami can thrive and 
breed in masonry tanks of fair depth, if any 
suitable material like Hydrilla for nest-build- 
ing is furnished. 

Inland Fisheries, 

Nellore, V. D. Spurgeon. 

July, 13, 1945. 

* Published with the permission of Director of 
Industries and Commerce, Madras. 


SYMBIOSIS IN SPITTLE INSECT* 
PTYELUS NEBULOSUS FABR. 

The present communicaiton deals with the 
symbiosis of Ptyelus nehulosus Fabr. belonging 
to the family Cercopidce. The two tumours of 
Bacteriotomes are on either side of the abdo- 
men and as usual differ in size. The one 
nearer to the skin is coloured ochre to brown. 
The other which covers the former tumour as 
seen from inside is reddish in colour. The 
intensity of the colour of the tumour is more 
in the nymphal stages than in the adult stages 
of the insect. While dissecting it was observed 
that the brown tumour is a very delicate one 
for it disintegrates into small bits when kept 
for sometime in tapwater, but this is not the 
case with the red tumour. 



Fig. 1. M. Bacteria. 


Fig. 1 stained in Heidenhain's haematoxylin 
(without counter-stain) represents a cross- 
section of the red tumour. Syncetium is full 
of bacteria, its circumferance is surrounded by 
cells not infected by bacteria but the cell 
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Fig. , 2. M. Bacteria 



margin is very indistinct. Fig. 2 represents a 
smear from the red tumour, the smear was fix- 
ed with Bouin’s fluid and subsequently stained 
with Giemsa as mentioned in my previous 


* 


Identification of the insect has yet to be confirmed . 
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communication (Current Science, Vol. 14, 
K.P. 210-11, August 1945). The bacteria are 
not uniform in size as has been noticed by 
several workers on Symbiosis. These bacteria 
stain red with Giemsa. According to the 
previous work done in this Laboratory these 
bacteria are real Symbiots and are probably 
responsible for the pigment production. This 
hypothesis can be incidentally conformed by 
the observation that during the nymphal 
stages the red bacteriotome is more intense 
in colour than in the adult stage. 

With regard to the brown tumour it may be 
.pointed out that it is pressed between the 
chitinous skin and the enveloping red tumour. 



Fig. 3. P. Unknown Cell-inclusion 
Fig. 3 represents cross-section of the brown 
tumour stained in Heidenhain’s hematoxylin. 
The 'cell-inclusions are not clearly defined like 
many others recorded in the literature on Sym- 
biosis. Buchner and his school look upon 
these cell-inclusions as fungi of unknown 
classification. However, a smear from such a 
tumour when stained with Giemsa imparts the 
cell-inclusions the plasmatic blue colour. 



Fig. 4. P. Unknown Cell-inclusion. 

which is distinct from the red nuclear stain 
given to bacteria. Fig. 4 represents such a 


smear. The cell-inclusions are very near in 
shape to those figured by Buchner for' Aphro- 
phora alni (Fig. 9 c, p. 112, Z. j. Morphologic 
und CEkologie, 1925). 

The work was done in the laboratory of 
Dr. S. Mahdihassan and my thanks are due 
to him and to Professor B. K. Das. 

Osmania Medical College, 

Hyderabad (Dn.), 

October 18, 1945. 

Mohanbabu Naidu. 


PALEOLITHIC SITES IN THE 
NELLORE DISTRICT 

In Current Science for February 1940 I had 
the privilege of making a preliminary state- 
ment about Palaeolithic Sites in the Nellore 
District. I wish to report a site recently found 
which is of special interest because it seems 
to offer a geological clue to the age of stone- 
age tools in this part of India. The Madras 
trimk road, south of milestone 149, crosses an 
artificial drainage channel which serves to 
divert rain water into a tank east of the rail- 
way line which here parallels the highway at 
about a half-mile distance. The area between 
road and railway is reserved forest, a sparse 
jungle of thorny shrubs. From the channel 
the surface of the ground slopes very gently 
upward to the south toward a low ridge of 
laterite. Northward from the channel the sur- 
face is nearly level with, in places, drainage 
toward the channel. Material removed from 
the channel is heaped on either side. The 
excavation cuts across a. deposit of stiff red 
clay which varies in thickness from a few 
inches to as much as eight feet. Beneath the 
clay is a thin layer of laterite overlying great- 
ly decomposed granitic rock. In this channel 
we have found 140 stone-age implements of 
which the greater part are listed in Memoir 
No. 68 of the Archaeological Survey of India. 
A considerable number have been found in situ 
in the red clay at depths of 2 or 3 feet. But 
recently I found a fine quartz implement im- 
bedded in this clay at no less than seven feet 
below the surface of the surrounding jungle 
floor. A geologist competent to study the ter- 
raine and discover the source of the clay and 
estimate its rate of deposit might have a valu- 
able clue to the antiquity of stone-age man 
in this area. I have seen no place where an 
equal opportunity is offered and hope some- 
one will be interested to look into it. 

The implement is a coup de poing made by 
crude primary flaking on a quartz cobble 
stone. It is 11-3 cm. long, 8*3 cm. wide and 
4*8 cm. thick. It has a heavy pebble butt 
and might be classed as Acheulean in type. 

Frank P. Manley. 

Ramapuram, 

NeUore Dist., 

October 17, 1945. 


* T^e Manley Collecticnj of Stone Age Tools by 
A. Aiyappan and Frank P. Manley. 
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ON THE OCCURRENCE OF A GYNO- 
PHORE IN DRABA SP. FROM KASHMIR, 
WITH remarks on THE PHYTOGENY 
OF THE GYNOPHORE IN THE 
CRUCIFERS 

The presence of a gynophere in Draba sp. is 
not peculiar to the Crucifer®, but a prolonga- 
tion of tho, axis at tho bas6 of tho ovary is 
recorded by Schulz (1919, 1935) in about a 
dozen different tribes of this family, viz., Bras- 
sicese, Cremolobea:, Romanschulzieae, Streptan- 
theae, Sisymbrieae, Mathiole^, Arabideae, Luna- 
rieae, Stanleye^, Hesperideae, etc: A short or 
a long gynophore is described in Brassica 
elongata, Diplotaxis harra, D. tenvifolia (Schu- 
lz, 1919, p. 105), Cremolohus, Lunaria, Macro- 
podium, Stanleya, Thelypodium and Warea 
(Schulz, 1936, p. 241). Although a gynophoi*e 
is already known in Drabeae, so far as the 
author is aware, it is not previously recorded 
in Draba muralis L. or D. nemoralis L. 
Dr. Stewart told me that our plant is not a 
normal healthy specimen but it is diseased. 
The present record is, therefore, am abnormal 
case and the abnormality is probably a result 
of hypertrophy caused by the disease. 



Fig. 1 is a half-natural size photograph of 
a floral branch of Draba sp., which according 
to accompanying notes on the sheet, was col- 


lected by J. R. Drummond on June 30 in 1902 
froni the Kashmir Valley; it was foimd grow- 
ing in a flax field near Shopyon at an altitude 
of 6,000 feet. This plant, together with sev- 
eral other specimens, was sent to India after 
an incomplete identification at Kew and bears 
the number 13956 Ex. Herb. Kew. It was 
made available to me through the courtesy of 
Dr. R; R. Stewart, who received for identifica- 
tion several incompletely determined speci- 
mens from Drummond’s Kashmir collections 
from Principal. J. C. Lutlira of the Punjab 
Agricultural College, Ly allpur, to whom this 
specimen was returned after study. On 
an enquiry kindly made at my request by 
Dr. Stewart from Kew the above identity of 
the plant was confirmed. 

In _ Fig. 1, especially near the apical parts of 
the inflorescence axes, there are seen several 
flower “buds which show distinct gynophores; 
however, they are not so well marked in 
fruits. The flower-buds and fruits on dissec- 
tion showed a structure typical of the genus 
Draba, and although on account of the absence 
of leaves and for want of exact information 
regarding the - habit of the plant it is not pos- 
sible to identify the specimen with more cer- 
tainty, it shows a great resemblance to Draba 
muralis Linn, or D. nemoralis L. This identifi- 
cation was kindly confirmed by Dr. Stewart 
and our figured specimen is a branch of either 
of the two species bearing abnormal flowers. 

In a natural size photograph of a part of the 
specimen (Fig. 2) the nature of the raceme i^ 
clearly seen; and several fruits (marked with 
arrows) are seen to possess at bases of the 
siliquas small stalks which are undoubtedly of 
the nature of gynophores. 

It is interesting to note that a short or a 
long gynophore is recorded in as many as 12 
out of the 19 tribes into which this family is 
divided. In the more primitive tribes of the 
family, e.g., Stanleyeae, Romanschulzieae, Strep- 
tantheae, Cremolobeae, etc., the gynophore is 
well developed and occurs more commonly, 
but in the intermediate forms, viz.j Brassiceae, 
Lunariae, etc., a short gynophore is found in a 
few genera. In Sisymbrieae, Mathioleae, Ara- 
bideae, Hesperideae, etc., which are the higher 
tribes of the family the gynophore gets very 
much reduced in size and completely dis- 
appears in most cases. In Drabeae, which is 
believed to be one of the most highly develop- 
ed tribes of the Cruciferae, a very short gyno- 
phore may be present in primitive genera, but 
it is so far previously not recorded in the 
genus Draba. 

The present abnormal occurrence of a gyno- 
phore in Draba, which, according to Schulz 
(1936, p. 266), is one of the most highly evolv- 
ed genera of the Cruciferae, seems to throw 
important light on the phylogeny of the gyno- 
phore in this family. Although abnomalities, 
as a class, are generally treacherous guides to 
affinities, very often they provide interesting 
evidence regarding the phylogeny of certain 
organs and throw important light on their 
phylogenetical significance. 

From the above facts regarding the occur- 
rence of a gynophore in the Cruciferae it may 
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be concluded that this organ is a primitive 
structure found in the lower tribes of the 
family, but in the more specialized forms, 
where it is either altogether absent or occurs 
only as a very short stalk at the base of the 
ovary, it has undergone suppression. The oc- 
currence of a gynophore as an abnormality m 
one of the most highly evolved genera of the 
family is evidently a reversion to ancestral 
character found normally in the primitive 
members of the Cruciferae; this reversion has 
probably taken place as a result of hyper- 
trophy caused by the disease. 

Further support for the conclusion that ab- 
sence of the gynophore is an advanced char- 
acter is found in the Capparidaceae, a family 
with well-acknowledged affinities towards the 
Cruciferse and one regarded as more akin to 
ancestral forms from which both the families 
have arisen. In some species of Cleome, notably 
C. monophylla and C. Stocksiana, the ovary is 
either sessile or it may bear- a very small stalk 
at its base. In Cleome viscom the ovary, as 
a rule, is sessile, but occasionally one comes 
across a rudimentary stalk at its base. In the 
primitive tribes of the Capparidaceae the gyno- 
phore is not only well developed but is of a 
very common occurrence. 

■ In the end I wish to record my most grateful 
thanks to Professor B. Sahni, sc.d., f.r.s., and 
my friend, Dr. V. Puri, d.sc., of the Meerut 
College, for helpful suggestions and expert ad- 
vice. I am also thankful to Dr. R, R. 
Stewart, Principal, Gordon College, Rawal- 
pindi, who went through this note and kindly 
confirmed the identification of the specimen. 
Dept, of Botany & Geology, 

University of Lucknow, G. S. Puri. 

October 22, 1945. 


* Schulz, 0. K., Cr iicif cm in Engle r's P flan zcn reicJE 
1919, 5, 105, and Cnidfem in Euglcr-Prantl NaturlieLe 
Pflanzcft FamiknP 1936, Band 17B, 244-266. 


D, D. T. AND CATTLE TICKS 

In view of the encouraging results reported 
to have been obtained with D.D.T. in various 
spheres of entomological research, the author, 
at the suggestion of Major Ch. "yt'illiamson, 
Animal Husbandry Commissioner with the Gov- 
ernment of India, carried out some preliminary 
trials at the Imperial Veterinary Research 
Institute, Mukteswar, to determine the effect of 
this drug on cattle ticks in India. 

Emulsions of D.D.T. were prepared in tur- 
pentine and in kerosene oil, using liciuid soap 
as an emulsifying agent in each case. The 
concentrations employed were 0-1, 0-2, 0*5 and 
1 • 0 per cent. Cattle heavily infested with 
ticks (Boophilus australis Fuller) were spray- 
ed in batches with different concentrations of 
these emulsions. It was found that (i) D.D.T., 
in emulsion with turpentine at concentra- 
tions of 0'2 and 0-5 per cent., destroyed 
ticks in their larval, nymphal and male 
adult stages. The percentage of ticks de- 
stroyed varied from 80 to 90 per cent, on 
sprayed cattle. Engorged female ticks did not 
seem to be affected, except that they failed 
to oviposit when incubated at 22° C, or 37° C. 
after each spraying; (ii) a single spray of 
p.D.T., in emulsion with kerosene oil and 


liquid soap at a concentration of l)*r> per ec'nt,, 
destroyed all stages of ticks within a i)i'riod 
of a few minutes. In this case cent. })or cent, 
tick mortality was observed. Turprnthu‘ or 
kerosene oil in emulsion with liciuid soap 
when sprayed without the D.D.T., have pra(V 
tically no tickicidal value. 

Experiments showed that, in tlu‘ ease of 
ticks, D.D.T. acted as a stomacli poison and 
not as a contact poison or a rc'pelhTit. The 
drug is non-poisonous to luinian bt'ings and 
livestock. 

As a point of practical utility, it may b(‘ 
mentioned that D.D.T. emulsion can be used 
in the form of a hand-dressing, ther(4}y 
nating the cost and complications involvcHl in 
cattle-dips and sprays. 

The writer is indebted to Major Williamson 
for his occasional suggestions during tlu‘ pro- 
gress of these expei'iments. 

Imperial Veterinary Research 

Institute, Mukteswar, H. N. Soni. 

October 18, 1945. 

IMPORTANCE OF YELLOW CHANG- 
SHAN AND ITS PLAN FOR MASS 
PRODUCTION 

The term ‘Yellow Chang-Shan’ (Dichroa /cd>rf- 
fuga Lour.) is Chinese classics and for thous- 
ands of years this plant has hoox) iho soh^ 
remedy for malaida. Owing to negligtaiet^ very 
few Chinese medical men have evt'r ado))ted 
its use. Quinine from overseas has bis'n de 
creasing in quantity on account of war and 
Chinese scientists have now come to givt' their 
special attention to this particular plant. 

‘Yellow Chang-Shan’ is in reality the true 
variety of ‘Chi-ku Chang-Shan’ nu'aning 
‘Chicken bone Chang-Shan’ in tlu‘ ‘Tkm-Tsjio’, 
the well-known Chinese medical l) 0 ()k. 

This plant is adopted to shady plact‘ wh(*re 
soil is rich in humus. It grows w(‘ll in wooded 
valleys above sea-level of from 1,0(10 to I, BOO 
metres. So Golden-Buddha Mountain of Nan- 
. Chuen Hsicn, Szechwen Provinee, is tlu‘ ideal 
place for growing this plant. 

The medical property of this plant i.s in its 
roots but its stems and leavt's nro also used 
by country people to cure malaria. 

This plant is reproduced asexuaOy but seta! 
ing process is now also undca* (‘Xperimenta- 
tion. 

For mass production of this mtxlical plant, 
the Ministry of Forestry and Agriculture and 
the Rear Service Corps agree to take the 
v/hole responsibility. 

The plan for the production of this i>lanl 
comes under two main divisions : plant-bretnl- 
ing and four-year plantation. When these 
come to completion this plant drug will suffice 
for the use of all who have malarial attack in 
this country. 

To execute this plan ‘The Golden-Buddha 
Mountain Chang-Shan Experimental Station’, 
established by the Ministry of Fore.stry and 
Agriculture, has been assigned the special rc\s- 
ponsibility. Moses S. D. Swen. 

The Golden-Buddha Mountain 
Chang-Shan Experimental Station, 

The Ministry of Forestry and 
Agriculture, China. 
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Radium Thcrapy~Its Physical Aspects. By 
C. W. Wilson. (Chapman and Hall, London), 
1945. Pp. 224. Price 18 ah. 

or th<‘ inaji.v siK'cial brandies of modem 
Medicine none is better built on a .foundation 
of scientilically established facts than the 
radiation tlirrapy. Plus has been accomplished 
l).v those few physicists who have been ^^uiding 
and - co-operating with the radiologists in this 
spt‘ciality. Dr. Edward Chamberlain, a lead- 
ing Ih-c) Lessor of Radiology of Philadelphia, 
rtx’ognisc's this fact when he says : “Physicists 
Itavt^ not only supplied us with answers to our 
t!iU‘siions and ajjparatus to our needs, often 
Pu\v have had to show us what we wanted, 
vrhat our lun’ds really were.” And Dr. Wilson’s 
book furnishes ant)tlier illustration of thi§ close 
anti fruitful co-opt'ralion between the physicist 
and tlu' physician in the domain of radium 
tluu'apy. 

If radium Uuu'apy developed more slowly 
than did roentgen therapy it is not only because 
radium was vt'ry expensive and dini(!ult to 
obtain but also the problems of practical dosi- 
imdry and the creation of increasingly flexible 
and eflective apparatus have been more diin- 
eult of solution with the tremendously more 
ptmetraling gamma rays from radium. The 
eiutnal subject in tliis domain which still needs 
furtlier study and grt‘ater clarification is the 
ni('asurement and control of gamma ray dose 
and its distribution if\ the irradiated held. 
Dr. Wilson has done' well to clearly stress this 
point and to indicaU' the need for further in- 
vt\siigation. 

lhu‘ book is on the whole a well-balanced 
ac’count of the fundamentals of radiation phy- 
.sie.s and tludr application to the solution of 
prohUnn.s of treatment with radium and as 
Nucii will bt‘ found most useful by curhdhera- 
l>ist.s. Tlie important ciuestion of protection 
from gcmima-rays of both the patients and the 
stair is thoroughly discussed in the liglit of the 
recommendations made in 1943 by tlie British 
X-ray and Radium Protection Committee. 

However, the usefulness of the book would 
have been dc^cidedly greater had Dr. Wilson 
g<me more critically and in greater detail into 
the question of radon service and the require- 
ments of an up-to-date radon laboratory. 
There is no doubt as to the general agreement 
III present that the future of radium in therapy 
is more towards interstitial and contact appli- 
cation and less in the form of bomb.s for tele- 
curietherapy. Supervoltage apparatus are al- 
ri*ady available that are capable of producing 
X-rays of one to two million volt energy. 
These units are safer, enormously more power- 
ful and are very much less expensive than 
imy existing radium bomb and patients suit- 
able for telecurietherapy are already being 
advantageously treated with such apparatus, 
it is, therefore, not unreasonable to assume 


that the future use of radium is certain to be 
for contact application in which form it has 
some well-established advantages over any 
other form of radiation therapy. Radon 
.service is dcOnitcly superior to the direct 
utilisation of radium salts in any medical cen- 
tre of importance which aims at making the 
must of its resources for extensive radium 
tlicrapy. 

R. Naidu. 

Colorimetric Analysis. By Noel L. Allport. 
(Chapman and .Hall, Ltd., London), 1945. 
Pp. xii |- 452. Price 32 sh. 

The ceaseless search of the analyst for sim- 
idor and more rapid methods of analysis has 
resulted in a widespread adoption of physical 
methods such as colorimetric, conductometric 
and potentiometric methods. The popularity 
of colorimetric methods can be attributed to the 
improvement of apparatus* of measuring the 
absorption of light, and colorimetric methods 
have been developed for practically every 
element, radical and physiologically active 
ci.'mpoLind. There is a large volume of litera- 
ture devoted to the application of colorimetric 
methods of analysis in every held of scientific 
research. 

Unlike? the monumontal work of F. D. Snell 
and C. T. Snell, the volume under review does 
not attempt to give a theoretical discussion of 
the methods or a description of the instruments 
'‘mployed for the detc?rminations. The author’s 
aim has been to offer a practical and concise 
handbook on colorimetric analysis. Only those 
methods which are known to be reliable and 
of which tlu‘ author has llrst-hand knowledge 
as a I'osearch chemist in the Britiah Drug 
House, Ltd.j have been included in the book. 
Special attention luis been given to the appli- 
cation of colorimetry to the examination of 
natural and manufactured products. The limi- 
tations of each method are indicated, thereby 
enabling the analyst to choose the one which 
satisfies his requirements. When the colour 
tests are of general utility, the doscriptioiis 
have been supplemented by detailed procedures 
for their more important applications. The 
approach is cidtical throughout. 

For convenience, the book has been divided 
into live sections. The first deals with the 
colorimetric determination of some important 
metallic elements chosen for their biological or 
industrial significance. The platinum group of 
metals have been omitted as gravimetric 
methods arc more reliable. Altogether 25 
metals have been dealt with and 357 references 
to original literature have been ineh^.ded. 

The second section refers to the methods 
for the estimation of acid radicals. Most of 
the methods are widely used in biochemical 
investigations and their application demands 
elaborate care. As many as 15 radictds have 
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been dealt with including tartarates, salicy- 
lates, oxalates, lactates, p-hydroxy benzoic acid 
and its derivatives. 121 References are in- 
eluded in this section. 

Substances of clinical and biochemical im- 
portance with special reference to biological 
fluids such as urine, blood and spinal liuids, 
are covered by the third section. The 30 
fluids to which attention has been given have 
been chosen for their importance and their 
representative character. 304 References are 
included in this section. 

Section IV deals with the methods for alka- 
loids, hormones and vitamins. 12 Important 
alkaloids and 3 hormones are included. Colori- 
metric evaluation of hormones has not, so far, 
led to any important results and the author 
has rightly included only 3 of them. Among 
the vitamins, vitamin A and its precursor caro- 
tene, vitamins of the B group, and vitamin E 
are dealt with exhaustively. ' There are 134 
references in this section. 

The last section includes methods of 
determination of miscellaneous substances 
whose selection has been based mainly in 
consideration of their general interest, and also 
v/ith a view to make up any possible omis- 
sions in the earlier sections. Sonie 20 sub- 
stances have been treated under this head and 
there are 109 references to original literature. 

The volume would have been self-contained 
and its usefulness enhanced, if a chapter on 
instruments had been included. Colorimetric 
analysis is .tending towards instrumentation. 
The accuracy of the estimations which has been 
stated to be ±: 5 per cent., has been greatly 
improved by the use of filter photometers and 
spectro-photometers. Nessler’s tubes are only 
relics of the past and objective methods of 
measurement by the use of photoelectric cells 
have largely eliminated personal errors and 
fatigue factors incidental to visual observa- 
tions. The author has chosen to keep out 

nephelometric methods from consideration. 
While it is true that nephelometry is not 

colorimetry, the two methods have a family 
affinity. Both are based on the mveasurement 
of light that reach the observation point after 
passing through test solutions. The measuring 
equipment is more or less similar in both 

cases, and many of the nephelometric methods 
are of great value and convenience. The 
volume is well written and documented. There 
are very few books of this type in the English 
language, and it should prove useful and 
handy in all analytical and re.search labora- 

tories. 

A. K. 

B. N. S. 


Manufacture of Lead and Slate Pencils, with 
Special Reference to India. By N. N. God- 
bole. CL'^ader” Press, Allahabad), 1945 
Pp. 40. Price Rs. 4. 

It is difficult to understand the purpose of 
this publication. In his Foreword, which has 
been written because the author feels that “it 
is customary for an author to write a fore- 


^’/evd”, it is stated that the contents were pub- 
llslicd in a popular magazine nearly tliree 
decades ago. A study of the booklet makes 
one feci that they should have been hd’t where 
liiey were. There is little in tlie bool;: that is 
of practical value to a prospective pencil manu- 
facturer. The author’s advice is to import 
refined graphite “rather than take up the res- 
ponsibility of purifying the Indian gi-apliite”, 
to import wood, and with these' to manufacture 
pencils with the machinery that may bc' fabri- 
cated in India. In view of this advice, one 
should not expect the autiior to suggc‘st pro- 
cesses for refining graphite or for tr-eating tlie 
large quantities of second grade wtvort avail- 
able in India to render them sui table for 
pencil manufacture. The only reference' to the 
purification of graphite, which is casually men- 
tioned, is “a simple process in wliieh wiiter 
is largely employed and on which it floats 
though specifically heavier It is .slated that 
in America “graphite purilied by the air- 
blowing method is used”. Apart fiom these 
illuminating references, then' are no sug- 
gestions of practical value witii rigavcl to the 
purification of graphite. Regarding softening 
of wood, the author makes a passing reference 
to softening in Japan “by a process of heat- 
ing”. Clay of the right kind is said to bt' 
available in plenty in India. But one looks in 
vain for a definition of tlie eharacd, eristics 
which renders a clay suitabh' for pencil 
manufacture. 

The publication is mostly padded willi |)s'r 
sonal anecdotes of the author’s i'amblings in 
the forest regions of India in quest of pencdl 
woods, which have becai descaabed i\n “holli 
sensational and romantic” and which sonu' 
times have “shaken life out” of the author. 
There are several refc'ri'uet's to tlie autlior's 
opinions regarding foi-est managtanni in vari- 
ous areas. These anecdotes may l)e (luiti' ainus 
ing but arc, by no moans, beneficial to tlu 
reader. The four page's of tlie leafloi on 
“Indian Woods for Pc'ncil Making”, rc'ciaitly 
issued by the Forest Resc'arch Insiilult', give 
more in:fGrmation of value than tlu' bulk of tlu.' 
book under review which dials with tlie 
author’s cursory survc'y of Indian f;)re‘sts. 

The omissions in the book are too many to 
be dealt with in a re- view. The book covers 
but 40 pages. The price is too high for a 
book which at best may be only of lustorieal 
iiiteresl. 

A. K. 

B. N. S. 


Root Disease Fungi. By S. D. Garrett, iU.A., 
D.I.C. “Annales Cryptogamici et l^hytopalhu- 
logici,” Vol. 1, 1944. (Waltham, Mas.s., U.S.A., 
The Chronica Botanica Co., Calcutta : Mac- 
millan & Co., Ltd.). Pp. XV j- 177. $4.50. 

This is the first of the publications under the 
series “Annales Cryptogamici ct Phylopatholo 
gici”, edited by Frans Verdoorn, and forms a 
notable contribution to the study of the epide- 
mology of root disease fungi, detailing methods 
of control. The book is divided into fifteen 
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chapters with suitable subclassifications and 
subject and author indices. The author of the 
work, Mr. S. D. Garrett, who is an acknow> 
lodged authority on the subject, reviews cur 
present knowledge of the root disease fungi in 
an elegant manner as to arouse further inter* 

(. st in the subject in all those interested in 
plant patliology. 

The prolbuiui innuence exercised by environ- 
mental factors on tlie parasitism of soil-borne 
fungi, as first pointed out by the Wisconsin 
sciiool of investigators under Prof. R. Jones, 
has become an established fact. The sapro- 
jihytic microflora of the soil inhabiting fungi, 
diirerentiated by Waksman and others in- 
to “soil inhabitants’^ and “soil invaders”, is 
shown to play an important part in the control 
of tlie root diseases. The fungi of th 3 soil in- 
habitant type, might, according to their nature, 
sprc'ad external or internal to the ho.st. In the 
form.r case the disease usually spreads by 
means of rhi/.omorphs, the extent of the spread 
of tlie disease being determined by the “food 
oast^”. In tliose cases where the spread of the 
disea.se is internal, as in trachcomycosos, the 
spread of infection is brought about after the 
disintegration of the parasitised tissues. 

In Chapters 4 to 7, the various soil conditions 
tliat influence the spread of the disrase are 
i (‘Viewed. These exert direct influence on the 
growth and spread of the fungi in those cases 
wliere the mycelium is external, and indirect 
in tlio.se fungi which are internal within the 
iKist by affecting its metabolsm. The soil 
temperature, for instance, might not only detcr- 
nnne the intensity of infection, but also the 
type of infection witliin the liost. The other 
factors .such as, humidity, texture of the soil 
and others which also t.ak(‘ part in induencing 
tlie severity of the disease are discussed. 

'rh? perennat'.on of the root parasitising fungi 
within th(‘ soil over long periods as active 
sapropliyt.s on decaying matters, or surviving 
within th(‘ invaded ti.ssue saprophytically by 
the formation of sclerotia, etc., and their 
importaiu‘(‘ in the control of the diraanse are 
fimdy cUsilt with. The various scientific 
in(‘tliods of control of root diseases are expli- 
citly ]iris(‘nled in tlie last stwen chapters. The 
crol) rotation, which is the oldest and most 
eihcacious nudhod known, use of healthy sots 
and saais for propagation iiurposcs along with 
other .siinitalion methods, are diseus.sed in 
(Udail. T1 k‘ probUms concerning root disease 
fungi of plantations in virgin areas as expatiat- 
ed by Napper and others, control of rout in- 
fections by isolating tlu^ infected plants by 
triMicliing "and otlier special methods of root 
disease control by amelioration of soil tempe- 
lature, c‘lc,, art' bound to be of great interest 
to jilant patlioiogists. Tlie book is very well 
produtH'cl and may be heartily recommended 
to all those workers interested in the study 
of soil-bonie fungi. 

M. J. T* 

Village Industrialisation. By Sir M. Visvesva- 

raya. (A.I.M.O. Brochure No. 3, Bombay) 

1945. 33. Price Re. 1-4-0. 

Plans for an all-out drive for the industrial- 
isation and propeidy balanced rehabilita- 


tion of the country, both agriculturally and 
industrially, are all very thoughtfully drawn 
up and almost to the .last detail with samples 
of tabular forms for stock-taking, investiga- 
tions, etc. Here are some excerpts. “The fact 
should be brought uncompromisingly to the 
cognisance of our rural population that they as 
a community have been left weak and inefli* 
ci:nt because there is no tradition or organisa- 
tion in local areas to enable the people to 
w'ork in combination or co-operation and to 
put forth discipbned labour or observe regular 
hours of work. By observing r(^'gular hours 
of daily toil, whatever be the vocation, by 
adhering to business hours fixed for the begin- 
ning and end of the day’s labour, and by con- 
stc.nt attention to self-education and promoting 
the working capacity of head and brain, the 
purchasing power of every village will grow 
and the homes of even the very poor will 
begin to glow with happiness and good cheer. 
... No rural family or individual should be 
without some subsidiary occupation to employ 
its or her spare hours. Cottage industries like 
home gardening, poultry keeping, spinning and 
hand-weaving, bee-keeping, mat making, and 
also breeding of sheep or pigs, etc.; are within 
tl-.e grasp of every village resident, even the 
very poorest. With a little enterprise, numerous 
similar occupations can be created ... As the 
rural population is not generally used to deve- 
lopment work of any kind, special measures 
will be necessary, according to the conditions 
of each unit area, to induce the population to 
adopt and work the scheme . . . Unless people 
in each locality give up unprogressive habits 
and begin to think for themselves ’and increase 
tlu'ir knowledge, skill and income, they will 
liave no ruture.” 

Sir Mokshagundam appeals to the co-opera- 
ti(.n of ail the intelligent and progressive ele- 
ments of the population to plan and execute 
and improve by studying the results, on the 
liiK's suggested in this pamphlet, an organised 
movement for making the people industry- 
minded. 

The reviewer is not a pessimist, but believes 
that an even more radical movement is neces- 
.sary fur making the people realise the evils 
of idle-leisurc, and over-indulgence in coarse 
enjoyments such as in cinema theatres or in 
li.st(‘ning to endless music programmes on the 
radio, etc. These entertainments have their 
jjlacc but one cannot help remarking that they 
are making detrimental inroads into the lives 
of many ru'-al and urban communities and are 
tending to wean tlicm away from even the few 
traditionally practised useful hobbies they were 
hitherto deiiving pleasure from. People have 
almost stopped to think for themselves, as 
(‘Very thing is thought out for them over the 
radi(j and the press. The ennobling pleasures 
to bo derived from useful hobbies, social ser- 
vice, study circles, etc,, are belittled by the 
obviously more intense pleasures that can be 
more easily had, and at so very little cost ! 

We do hope Sir M. Visvesvaraya’s sage 
counsels will be taken up in earnest by many 
local communities. Several practical sug- 
gestions for the selection and adoption of 
small-scale industries are included. 

M. A. G. Raxj. 
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Scope o£ Chemical Industry in India. By 
H. G. Biswas, m.sc. (The Bengal Chemical 
and Pharmaceutical Works, Ltd., Calcutta), 
1945. Pp. 44. Price Re. 1-4-0. 

The author has in this monograph surveyed 
rather succinctly and largely in the light of 
his experiences, the present and future pros- 
pects of the chemical industries in this coun- 
try. The inorganic and organic industries are 
dealt with separately, and under the sub- 
sections of (a) mineral acids, (b) salts and 
alkalis and (c) metals in the former, and in 
the latter as (a) acids, alkaloids, .sugars and 
essential oils of vegetable origin, (b) Cermenta- 
ticn industry, (c) coal-tar distillation products 
and allied industries and (d) synthetic organic 
chemicals of aliphatic group of the industries 
dependent upon them. 

The chemical industry occupies a key posi- 
tion in the economy of every country, and its 
scope can be truly said to be unlimited be- 
cause of the number of varieties it already 
comprise and the possibilities for fresh deve- 
lopments with progressive research, both in 
the pure and applied sciences. All of this is 
intimatsly bound with a sound knowledge of 
chemical engineering design and the facilities 
to fabricate the required equipments in 
this country. Mr. Biswas has however not 
touched on this aspect of the problem. Within 
the limitations he has set himself, he has 
reviewed the present production and the possi- 
ble demands in the country for various chemi- 
cal products and has emphasised those that 
may be regarded as urgent. It is needless to 
single out any of his suggestions for special 
mention. Quite naturally this author from 
Bengal has laid great stress on the utilisation 
of the coal resources of the country, and he 
has rightly also drawn the reader’s attention 
to the great scope for fermentation industries. 

This informative review with its exhorta- 
tions to the reader will be found to be a useful 
matter for study and application. 

M. A. G. Rau. 


Disposal of War Surplus Stores and Ordnance 

Factories. By N. D, Sahukar. (A.I.M.O. 

Monograph No. 8, Bombay), 1945. Pp. 19. 

Price Re. 1-0-0. 

Mr. Sahukar reviews a live problem of the 
day. All these surplus materials are, in the 
main, tax-payers’ property, and it behoves that 
the disposal of these surpluses must be carried 
but on a planned basis’ involving the l.^ast loss 
in cash to the tax-payer, the minimuitl of dis- 
turbance to the normal level of trades and 
industries, and the greatest benefit to the 
community as a whole. 

The several Government enactments in U.K., 
IJ'S.A., and India, in order to achieve their 
disposal successfully, are surveyed and com- 
pared, and the imperative need for co-opting 
unofficial public ’ men from trade and com- 
merce and of technical personnel, is strongly 
urged. The author rightly points out that 
sufficient consideration has not been given 
by .the government for the utilisation of some 
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of the stores by educational institutions. There 
is bound to be many an item of stores, and 
particularly those of a scientific nature, which 
could well be utilised by such institu- 
tions. As far as possible government might 
donate such stores as a gift to them. If 
for any reason, it is considered that a free 
gift of such stores could not be made, the 
first option for their purchase, and at a special 
reduced price, could and mu.st b,”' given 
to tlicso educational institutions. No better 
way of utilising surplus stores could be found 
than this. After all, educational institutions 
whicli can use surplus stores arc very few in 
the country, and it is the governm;.'nt’.s duty to 
consider their claims over surplu.s stores in 
preference to the claims by oilier public bodies 
or Provincial and State governments. 

The utilisation of ordnance factories for fruit- 
ful purposes is another matter of great import- 
ance. Many of them arc first rale chemical 
industries, with several valuable equipments 
of multiple use, acquired at priority rales and 
pressed into service. A co-ordinated policy of 
reconstruction and reorientation of the output 
fiom those factories for meeting various civilian 
needs is a matter of primai'y concern, and 
sliould also be properly undertaken in co-ope- 
ration with non-official public and technical 
personnel. 

This pamphlet forcibly points out the need 
for a greater realisation of the various possi- 
bilities for utilising these surpluses to the 
greatest benefit of the nation. 

M. A. G. Eau. 


The Directiveness of Organic Activities. By 

B. S. Russell, O.B.E., d.sc., f.l.s. (Cambridge 

University Px'css.) Pp. 196. Bsh. 6d. ncd. 

The biologist, whether he takes to routine 
teaching or dcc.s intensive research, hardly 
finds any time to examine or revit^w at fre- 
quent intervals the enormous data that is 
accruing in the various biological fields of 
thought. In giving food for thought fi’om this 
angle, the reviewer considers that Dr. Xiur, soil's 
little book is brilliantly and autlmiiiatively 
written. The author, with very apt (‘xamplus, 
mostly Zoological than Botanical, lak<\s* the 
reader into a vastly intriguing field of what 
appears to be speculative thinking but which, 
as a matter of fact, is a logical theme .support- 
ing his conclusion that the mechanistic outlook 
must be mistaken, and that the t.leological 
character of biological events must be acct>pt- 
ed. Directiveness, or piirposivencss, of differ™ 
ent biological activity in the maintenance and 
restoration of structural and functional norms; 
in the satisfaction of metabolic needs; in the 
relation of goals to biological ends have been 
superbly presented with choice examples from 
the animal and plant kingdoms. 

One cannot more aptly summarise this book 
than in the author’s own words, “the mechan- 
istic conception of the living organism being 
inadequate and restrictive, it is necessary to 
replace it by a more realistic conception, 
which shall take account of the fundamental 
or irreducible characteristics of living things, 
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those, ^ namely-j which are shown by no in- 
organic system, and . without which no living 
organism is conceivable, characteristics .. there- 
fore, which cannot have arisen during the 
co-urse of organic evolution, for life of any 
degree presupposes them”. 

Thus, the philosophical implications pre- 
sented in the book are likely to have strong 
supporters for and against and whatever side 
one^ might take there would be no stinting of 
praise to the author on the excellent examples 
chosen for a forceful exposition of his view- 
point. 

T. S. Sadasivan. 


A Laboratory Handbook of Organic Qualita- 
tive Analysis and Separations. By V. S. Kul- 
karni. (Dastane Brothers’ Home Service, 
456, Raviwar Peth, Poona 5), 1945. Fp. 40. 
Re. 0-15-0. 

The text presents material for college 
students of B.A. and B.Sc. classes for their 
guidance in organic qualitative analysis and 
separations. The first 16 pages introduce the 
student to a simple scheme for identification of 
simple organic compounds. Pages from 16 to 
28 present a list of commonly occurring orga- 
nic substances, their formulae, . melting-point 
or boiling-point, and in some cases, their deri- 
vatives. Fairly complete and accurate direc- 
tions for the preparation of derivatives cf 
common organic substances are given in pages 
from 28 to 37. The suggested methods enable 
the student to work successfully without con- 
stant assistance of the teacher. The rest of 
the pages contain a scheme for the separation 
of simple organic mixtures. 

In the choice of substances and the general 
reactions given, the author has obviously in 
view, the reduced syllabus given for practical 
course for B.Sc. chemistry during war-time. 
Nevertheless, the reactions given and the 
methods suggested are fairly comprehensive 
and will serve the needs of the college stu- 
dents of B.A. and B.Sc. classes. The booklet 
on the whole providss a fairly well balanced 
introductory course in organic qualitative ana- 
lysis for the college students. Further, text- 
book writing industry in this country has to 
make much headway. Books of the type under 
review ' show a happy augury and deserve 
encouragement. 

M. S, Muthanna. 


The Grasses of Burma. By D. Rhind. (Bap- 
tist Mission Press, Calcutta), 1945. Pp. 99. 
Rs. 5 or 7sh. 6d. 

The work is a compilation by the author of 
available information found scattered in Gov- 
ernment bulletins, forest publications and vari- 
ous other published and unpublished records. 
The compilation is meant to serve the purpose 
of a guide-book to grasses of Burma rather than 
of an exhaustive work of reference. The list of 
species recorded has been compiled by exam- 
ination of specimens that had been preserved 
in the herbarium of the Mandalay Agricultural 
College,! Burma, and some of the important 


herbariums m India.; Iii listing the grasses, 
the bamboos in which . Burma abounds and 
which comprise the major part of the flora- of 
the country, have also been included. -De- 
scriptive notes follow the lesser known species 
of grasses of Burma but no dsscriptions ac- 
company the better known ones and those 
previously described in readily accessible 
floras. This perhaps accounts for the small 
size of the publication. The importance of the 
present publication lies in having brought 
together information on grasses of Burma that 
were previously scattered and were inaccessi- 
ble. It thus provides a handy source of refer- 
encee to workers on grasses. However, it is to 
be hoped that a more exhaustive work on the 
grasses of Burma, including a description of 
those collected but yet undescribed species 
would be forthcoming in the future. 

A glossary and . a Hst of fungi found on 
grasses in Burma form useful additions at 
the end. 

L. S. S. Kumar. 

Sixth Annual Report, 1944 — The Tuberculosis 

Association of India. (Published by the 

Tuberculosis Association in - India, New 

Delhi.) 

This Report consists of an introductory sec- 
tion dealing with the object of the Association 
followed by the annual report of the activities 
carried on by the Association, statement of 
accounts and several appendices dealing main- 
ly with summaries of the reports of the Pro- 
vincial and State Tuberculosis Associations. 

‘ As in the previous few years, the work of 
the Association during 1944 has been carried 
on under- difficult war conditions. However* 
the quality and quantity of the work has bsen 
maintained at a satisfactory level. During the 
year under report there has been a further in- 
crease in the tuberculosis institutions in India; 
eight clinics, four sanatoria and two. hospitals 
have bsen opened. One clinic and one sana- 
torium are under construction and proposals 
for the opening of two more clinics and three 
hospitals are under consideration. Information 
received from Administrations and. States, as a 
result of enquiry, show that very useful work 
has been carried on by a majority of them, 
such as starting of sanatoria, building of 
clinics and special wards, hospitals, etc., while 
some States are awaiting the end of , the war 
for active antituberculosis work. Due to the 
war, it had not been possible to appoint a full- 
time Medical ' Commissioner’; • but the Associa- 
tion has been fortunate in securing the servi- 
ces of Dr. P. V. Benjamin, who devoted a con- 
siderable portion of his time to the affairs of 
the Association' and visited several centres to 
tender expert advice: One great difficulty that 
is being encountered is the death of trained 
workers and adequately qualified specialists. 
This is being partially met by “ holding . post- 
graduate refresher .courses and. training :Iiealt-h 
visitors, but .for various reasons: tfie^e courses 
had to be .Timited. The T.D.D. .courses.:, insti- 
tuted by the Madras Government have been 
exceedingly popular; . The Mysore Government 
has recently introduced a T.D;D.. course and 
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most probably Calcutta and Delhi will follow 
soon. The full development of the Publicity 
and Propaganda Section, ,whose value is gen- 
erally acknowledged, has been greatly hamper- 
ed on account of the war, but the activities 
are carried on by means of pamphlets, charts 
and other useful materials. The Indian Medi- 
cal Gazette has been of the greatest service to 
the Association, by publishing special Tuber- 
culosis Numbers for the past seven years, but 
it is felt that the time has arrived when the 
Association should have a Journal of its own. 

During the year under report the Lady 
Linlithgow Sanatorium has further consolidated 
its position. The New Delhi Tuberculosis 
Clinics have continued to play Important role 
in the prevention, diagnosis and treatment of 
tuberculosis and also by arranging home visits 
and contact examinations, ^ training post- 
graduate students, health visitors and nurses 
and continuing the scheme of organised home 
treatment. A summary of reports of the Pro- 
vincial and State Tuberculosis Associations is 
given in Appendix VIII, and a perusal of the 
same shows that uniform progress has been 
maintained b*y them in antituberculosis^ cam- 
paign and there has been further stabilisation 
and co-ordination of the work cf the various 
institutions. 

N. N. D. 


India and International Economic Policies. 

(All-India Manufacturers’ Organisation, 

Bombay), 1944. Pp. 97. Price Rs. 2-8-0. 

This interesting brochure contains a state- 
ment of the views of the All-India Manufac- 
turers’ Organisation on the Agenda of the 
International Business Conference held in 
November 1944 at Rye, New York. 

In the introductory pages the need for a new 
conception of India in the international world 
is pointed out and the basic assumption under- 
lying the views of the A.I.M.O. is explained, 
viz., the establishment of responsible National 
Government for the whole country. There are 
nine chapters and they are devoted to the 
consideration of provisional items included in 
the Agenda for. the Business Conference, viz., 
maintenance of private enterprise, commercial 
policy of nations, international currency prob- 
lems, protection of international investments, 
industrialisation of new areas, shipping, avia- 
tion and world supplies of materials. 

The national point of view is emphasised 
throughout, pointing out the reed for intens- 
ive industrialisation so as to provide full em- 
ployment and for treating India as an equal 
and independent unit by herself, participating 
freely in any international ag7;eement relating 
to trade, industrial policy, shipping, aviation 
or currency arrangements. International co- 
operation in the disposal of raw materials for 
the rehabilitation of war-devastated countries 
and- the establishment of a stabilised currency 
are advocated as necessary for the establish- 
ment of a better basis for international' econ- 
brriic relations in the world. The urgent need 
for the liquidation of Sterling Balances is also 


pointed out. Several chapters contain, at the 
end, a summary of the views and this is very 
helpful to the reader. 

The defence of private enterprise in an age, 
wherein economic forces appsar to be swinging 
to the other end, cannot be accepted in total. 
Making a reference to American experience 
during war-time, it is urged that the evils of 
private enterprise may not exceed its good 
points. They advocate the maintenance of 
private enterprise in the initiation and opera- 
tion of industries, trade and commerce and 
services including transport by air, sea or 
land. Many may not agree with the authors 
on this point. There are such statements else- 
wdrere in the book which set the reader think- 
ing about the correct economic policy for the 
country. 

The get-up of the book is very attractive. 
Taking into consideration the intentions of 
A.I.M.O. in publishing their books and pamph- 
lets, the price for this publication must be 
considered high. 

The book may be read with profit by all 
those interested in the economic advancement 
of India. 

B. R. S. R. 


A Text-Book of Heat. By G. R. Noakes, 

(Macmillan and Co., Ltd., London), 1945. 

Pp. viii -1- 469. Price 10s. 6d. 

In spite of the large number of text-books 
of heat now available, this new text by the 
au.thor of the well-known books on Electricity 
and Magnetism and Light forms a welcome 
addition to the literature. The same up-to- 
dateness of outlook and treatment and atten- 
tion to practical and everyday 'applications 
that were noticed in the same author’s two 
previous books are noteworthy even in the 
present volume. Mr. Noakes proves himself to 
be a very good teacher both by the choice of 
topics and the method of handling them. In 
the present book the principles which guided 
the design of apparatus and the limits of accu- 
racy obtainable are prominently dealt with. 
The ground covered seems to be ample for the 
B.Sc. Pass standard of our Universities, and 
the large number of problems provides ample 
opportunity for the student to make himsK:lf 
thorough with the subject. As compared with 
other text-books this volume is characterised 
by descriptions of most modern work which 
cannot fail to produce in the student the con- 
viction that the subject is a live and growing 
one. The treatment of the dimensions of ther- 
mal quantities and the sections on meteorology 
are very useful additions to the usual run of 
subjects. The arrangement of material, parti- 
cularly in calorimetry, is somEwhat unusual 
and mixed up, and from the present writer’s 
point of view, the frequent insistence on the 
difference in the various thermornetric scales 
rather than on their approximation to one ab- 
solute scale may lead to greater confusion than 
to clarity. Some topics like the description 
of the Callendar & Griffiths’ bridge, the deri- 
vation of van der Waals’ equation and the 
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proof of Cornot’s theorem will gain in clear- 
t'^eatment is somewhat 
ampiined. The printing shows a number of 
instances of dropped letters, reminding us of 
the war-time production of the book. The 
reference to Fig. 159 has the letters C„ C., &c 
in wrong order and on p. 365 we have 
instead of ((9 — 0)5/4, These minor blemishes 
can easily be remedied in the next edition. 
We have no hesitation in heartily recommend- 
ing this rnodern text to the attention of teach- 
ers and students of the Pass degree standard 
and we would also wish Honours students to 
go through the work if they want to obtain 
a clear grasp of the physical principles under- 
lying the subject. 

T. S. S. 


The Arc Spectrum of Iron, Fel— Part I By 
H. N Ru^ell and (Miss) C. E. Moore; and 
Part II. By (Miss) Weeks. Tranmctions of 
the American Philoso'phical Society, Vol. 34, 
Pt. II. (The American Philosophical Society, 
Philadelphia), 1944. Pp. 97. Price $2.25. 


^ Eminent investigators have, from time to 
time, reviewed the state of our knowledge re- 
garding the structure of the spectra of various 
elements; in one such recent survey. Dr. Shen- 
stone has graded the then available knowledge 
of the arc spectrum of iron as ‘B’, where the 
letters ‘A’, 'B’, ‘C’, ‘D’ are used to denote pro- 
gressively. incomplete knowledge. The iron 
arc is the source of most of the lines that have 
been chosen as secondary standards of wave- 
length, and the sun’s spectrum contains nume- 
rous lines of iron. It was, therefore, a serious 
gap in our knowledge which was indicated by 
the letter B in Shenstone’s survey. Now a 
veteran in the analysis of spectra — ^Dr. Henry 
Norris Russell — has filled the gap and raised 
the Fel spectrum to a grade batter than ‘A’ 
by publishing the present monograph with the 
collaboration of Miss Moore and Miss Weeks. 
That other pioneer in the analysis of complex 
spectra — Dr, Catalan — has been . responsible for 
much of the advance embodied in the mono- 
graph, and the authors say that his name 
would have figured as joint author but for 
the difficulties of postal communication in these 
times of international stress and strife. We can 
form a conception of the singular devotion of 
these investigators to the pursuit of knov/ledge 
when we realise that their interest in the spec- 
trum of iron has remained unabated during 
decades despite the vicissitudes of -peace and 
war. And when the authors say that the arc 
spectrum of iron still promises ‘attractive’ and 
‘remunerative’ problems, we can appraise the 
significance of the adjectives in the light of 
their love of knowledge for its own sake. The 
lavish scale of, American equipment for re- 
search is here exemplified by the results on 
the Zeeman effect of iron lines, studied by 
means of the great Bitter magnet producing 
83000-87000 oersteds and Dr. Harrison’s auto- 
matic measuring machine which prints on a 
film the wavelengths of lines to three decimals 
and also their intensities measured photo- 
electrically. The substantial advance embodied 
in the monograph can be seen from the fact 


^at it lists 464 levels (while Goudsmit & 
Bacher’s book gives 287), accounting for 3606 
lines observed in laboratory sources and 1254 
lines observed only in the solar spectrum, 
while the Zeeman effect of 1033 lines has been 
listed leading to ‘p’ values for 392 out of the 
464 levels. Apart from the wealth of these 
data, there is the high accuracy, the average 
error, of a level being only ±0*05 cm.-i Stress 
must also be laid on the fact that grouping 
into term multiplets and assignment of elec- 
tron configurations have been carried out 
almost exhaustively, with full details of the 
evidence -for the correctness of the assignments. 
The ionisation potential is estimated at 7-858 
volts. The terms, in spite of their numerous- 
ness, are found to accord with Hxmd’s theory 
except for two levels designated X^. and 
which seem to be difficult to reconcile with its 
predictions. As the authors say, not much re- 
mains to be done by way of analysis unless a 
new source is discovered, which can produce 
iron lines with a profuseness approaching that 
found in the sun. 

The tables present one peculiarity, viz,, that 
the levels are listed according to paiity and 
multiplicity and not according to energy 
values. Thus the even levels classified into 
singlets, triplets, quintets, septets, occur in 
this order and then the odd levels in a like 
order. From one point of view this is an 
advantage but the arrangement fails to show 
the importance of the various levels as being 
concerned in the emission of observable lines. 
The wavelength data extend from 11973 A to 
1855 A, various sources having been laid under 
contribution. King’s temperature classification 
has also been included. 

In such an extensive mass of data so care- 
fully compiled, it is idle to try and locate 
errors without detailed checking, but one or 
two obvious misprints that caught the eye of 
the writer may be mentionea. Thus in 
Table 7 on p. 118, the first column, first line 
has Ti-"rrl*3170 while it should be 1*3130, In 
the second line the limit is given as 63630 
while calculation gave it as 63610. In the 
third line, third column, ought to be 

1 0720 instead of 1-0723. In Table 10, p. 121, 
the number of terms to be expected is given 
as 6, and the number of terms observed is 
given as 7. This seems to show that more 
terms have been formd than theory predicts, 
but the contradiction is not a real one. The 
number of •'»P terms assigned to the configura- 
tion concerned is, according to Table A, 6 and 
not 7, the 7th ^P term being assigned to a 
different configuration. 

Summing up we have no hesitation in say- 
ing that the paper is a model of what such 
work should look like, and that too a model 
v/orthy of close scrutiny but probably hard to 
imitate by anyone undertaking similar studies. 
Every practical spectroscopist should possess a 
copy of the paper and con over it time and 
again with the certainty of deriving profit 
each time from such a study. The price is 
probably not high for such literature. 

T, a s. 
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^Protection against Leeches. — ^D/Iessrs. M. J. 
Narasimhan and M. J. Thirumalacliar, Banga- 
lore, write to us as follows: — 

~'For people living in the tropical rain forest 
regions and plantation areas, leeches have 
been a source of .trouble ..during .wet. weather 
and an .uncontrollable .acurce. of worry to field 
workers^ . . Jn lethe-ar e.canut ; gardens, .and . coffee 
piantatiphs:..'j:>f .‘Mysore.,. the .workers and labour 
class, sift er.i irjom - ieechrbiJtfis : to a: cgf eat. .extent 
resulting.’ in:. hleeding: land .: less, .of blood . and 
often. ;sup.puratioh. of .'.the.' wound. Many ings.- 
nlous. .devices. ar.e.-- taken against leech-bites , such 
as. tobacco, soap.. .lime. ...solution, ^ etc.;, but, 
during the heavy monsoons owing to., the 
splash of rain and :slushy condition of the soil 
none . of the precautions taken ^ have proved 
really effective. The. only effective way is to 
pick them off the leg and throw . them away, 
tut. this leads to divided attention ' between 
work -..^d 

-.' An bmtihent prepared by the School of Tro- 
pical Medicine, _Calcuttal ^ reported in the 

Plantens' Chromcle, jahuary 1, 1943) composed 
of 1 part , of cinnamon oil and 7 parts of vase- 
line . was foimd effective for 24 hours, but it 
has.. to be used with care, since it is an irritant 
to the mucous membrane, 
y The follpwmg preparation^ was given for 
trial . to few members _ of Botanical excursions 
party. Central 'College, who recently went into 
a ..heavily" _ leech-infested area. To 300 c.c. of 
hot c'astor oil or m elted petroleum j alley, 
enough bees-wax is added to get the consist- 
ency of a paste on codling. Just before . this 
mixture hardens, ^ crcr of pyridine "(C^H-Nf' is 
added - arid stiffed'' well to ensure "thorough 
mixing, up of' the Ingredients. The prepara- 
tion -is' cooled and stored in "Well-stoppered 
bottles". ' ■ .For ' Use, a " small quantit 3 ’' of this 
]^aste Is '.srneared 'dh" the surface of che boots 
of Tegs-." If ' has- heeh:f ound that ' the leeches 'oh 
approach, ■ first ' get ' upom th e: boots and .'.Seenr ' to 
get_ benuftb^,, for afte a; few seconds they 
drop-'bn' 'the "^Qund fallihg.".a^"Jf ;th' .a", stupor 
and'rjdo. riot' recover for' "B'oihe “time'."' When 
appliedrXd. 'bif e feet", ’ it.'doe^ 'hof s'eem' to cause 
any "irfif atioh'' ■ oh . 'injury "to ' the skin ' at ' That 
cbncentration." ■' Boots or "shoes" ' with " a good 
cp"ating. 'of .this paste (with " higher concentra- 
tion df 'pyridine if necessaty )' "retain the repels: 
lant reaction for a fairly 'good 'number of days 
(as "yet ■ 'undeteiinined) 'and splashing tlirough 
water or walking through slushy places doss 
not - in anyway appear to lower the repellent 
effect of - the- paste. 

Mr. B. Krishnamurthy has asked us to insert 
the following--:— 

“The work of investigation published under 
the title 'Alternate media for large-scale rear- 
ing of the Rice-moth (Gorcyra cephalonica St)^ 
in the- --’work of mass-production of - the egg-*= 
parasite TriehogrcLmind minutum R.,’ '.in- -5ie. 
Ocl^b^ issue of Current Science was 

initiated ’by Mr. M. J. Narasimhan, Director of 
Agriculture in Mysore, who first suggested -the- 
use of Tapioca as the bulk food material in 
place of Jowar.” 


University of Bombay, Department of Chem- 
ical Technology . — The Annual Report for 1944- 
45 just received shows that tv^^o new sections 
of (1) Plastics, Paints and Varnishes, and 
(2) Oils,. Fats and Soaps have started 
functioning from June 1945. “The Plastic Sec- 
tion' will fram. graduates in chemistry in this 
new. .and..: increasingly . important -branch -of 
teLChhology,: so that fully -d'Talified personnel 
will... be ..available for ..developing the Indian 
plastic industry. The object of the Oils Sec- 
tion is.': to. assist the Indian fatry oil industry 
to expand in new directions and to util.' so fully 
the fat resources of the country: The sylla- 
buses provide for an adequate training in 
chemical engineering for • the students of the 
two new sections.” 

During the year under review the construc- 
tion of the buildings, and the equipment of the 
laboratories with gas, electricity, vacuum, -etc., 
were completed, the laboratory plumbing, 
steam installatibhs, and certain other items: 
havipg been carried out departmsntaliy,' 

' A "number of scholarships are awarded to 
the students ■ by the Department (10), Sir 
Dorabji Tata Trust (5), and other charitable 
Trusts (10), and so also a large number of. 
Fellowships for research. • 

Eleven original contributions were published 
during the year, and a number of others are- 
ready’ for or awaiting puolication. As ' usual 
a Targe number of papers deal with the chem- 
istry of dyes, wetting agents, etc.;; hew' lines 
6'f work are also reported on synthesis, under 
high pressures .'and temperatures, and on foods 

and c&ugs. ' 1 ' - " 

'Among the technical investigations complet- 
ed' may be'" mentioned ' the standardisation r d'f 
natural Tndigo; as a result of numerous exp eri-' 
ments, it has beeh 'possible to develop, a pro'-’ 
cess for ■ preparing natural indigo in a standard 
form- of uniform" "quality and strength. Oiher 
Investigation's ' 'deal with ’ the sui tability of 
el^tro'-tin plat’e. for "storing hydrogenated oil, 
tliei'examinatioh of ''corrosion ' and ' ‘scale forma- 
tlo'h lih . the b6ilea?;’"df' ' one' ”6f ’ the ' moffusil 
rni^'^etc. ■■ ■ "J"' . - ; - : 

.T)r.' - Frans Verdoorn, Editor ot ChrSnica 
Botdhica and BotanicaT Adviser . to the .'Board, 
for".' the Netherlands Indies,”" writes that" ‘'ac- 
cording to reports received from Holland,, 
Australia and Java, the scientific institutidhst 
in. the Buitenzorg area (West Java) ' are -rela- 
tively in good condition. The classic collec- 
tions in the herbarium, as well as the grounds 
of the' famous Botanic Gardens at Buitenzorg, 
have not been damaged to any considerable 
extent (it also seems that herbarium material 
has not been transferred to Japan). The rich 
library of the Department of Economic Affairs 
and most of the experiment station buildings 
are also” in fact.' The^ following may be quot-^ 
ed ’•'from a " letter frdm'Dr." C: 'G; Van- 

Sf eeriis',- V the-' ''well-l^hdwhtl'aMthoTtt Dh'.'.'Malay-: 
siah' b'otahy, ’ "j list ’ 'received: in'" the U’.S. A. : — • 
'-‘-'T-Tost altogether one year work, but worked 
harder than in any other period . . . finished 
several papers, and am almost ready with my 
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1 Cyclopaedia of botanical collections, and book 

t ‘ on Malaysian Plant-Life . . . Was released as 

a. prisoner of war, August 11, 1942, again in 
* jail, .December 14, 1942 to April 13, 1943, 

worked again to August 13, 1945. Now again 
interned . . . The biologists, Dr. W. K. Huitema, 

. ■ Ir. P. H. Heckenberg, Dr. J. H. G. Ferman, 

• Dr. M. P. Both, Ir. C. van der Giessen, and 
P. van der Groot, have died. Of many others, 
especially Dr. M. . A. Donk, Dr. P. J. Eyma, 
and T. H.^ van der Honert, not yet 'any news. 
Dr. O. Poslhumus, H. C, D. de Wit - and my 
wife still working. Hope to be released 
soon-...’* 

National Institute^ of Sciences of India.— At a 
j meeting of., the Council of the National lusti- 
ly tnte of Sciences of India, held on Monday, the 

f • 19th ^ November 19.45, ‘ at the Delhi University, 

^ Delhi, the ballot papers were scrutinised and 
. the following gentlemen, were . declared to have 
been elected Fellows of the Institute : — 

. Ordinary Fellows — -(1) Dr, I. Banerji, d.sc.. 
Lecturer in Botany, Calcutta University; (2) 

> Dr. P. B. - Ganguli, IKSC,, -Principal, Science 
College, Patna; (3) Dr. S. Ghosh, d-sc.. Profes- 
sor of Chemistry, School of . Tropical -Medicine, 

* Calcutta; (4) Dr. P. S, Gill, .Ph.D., Professor, 
Forman Christian College, Lahore; (5) Dr. 
J. C, Gupta, M.B., Professor of Pharmacology, 

' School of- Tropical Medicine, Calcutta; (6) Dr. 
S. S. Joshi, D.SG., ' Principal, College of Science, 
Benares Hindu University;. (7) Dr. B. C. 
Kundu, Ph.D., f.l.s., Professor of Botany, Pre- 
sidency College, Calcutta, (8) Dr. C, Maha- 
, ' devan, d.sc.. Assistant Superintendent, Hydera- 

^ bad Geological . Survey, Hyderabad— -Deccan ; 
(9) Dr. P. C. Mahanti, n.sc., F.inst.p., Lecturer 
in Applied Physics, Calcutta University; (10) 

’ Dr. U. S. Nayar, m.a., ph.D., Head oi the De- 
partment of Statistics, Travancore University, 
Trivandrum; (11) Dr. M. V. Radhakrishna 
. feao, M.B., B.s.,.. Ph.D., Clinical Research Officer, 

Hafifkine 'Tnslitute,' Par el, Bombay; (12) 'Dr. 
M. L. .Roonwal, Ph.D., Assistant Superintendent, 
Zoological Survey of India, Benares Cantt,; 
(13) Dr. R. E. M. -Wheeler, D-nitt., non. D.Litt, 
Director-General -of Archaeology in India, 
Simla. 

Honorary Fallows. — (1) Prof. -A. F. Blakeslee, 

I Smith College, Northampton, y.S.A.j... (.21 . Dr. 

i R. A. Millikan, President of the California In- 

I stitute of Technology; (3) Prof. P. Niggli, Pro- 

^ fessor of Mineralogy and ‘'Petrology, Federal 

Polytechnical University and ' University of 
Zurich. ■ 

The Bombay Metallurgical Society. — A: So- 
ciety of the above name has been established 
at Bombay with 77 members, 11 associates and 
18 firms .engaged in metallurgical work, as 
subscribers.. President : Prof. N. P. Gandhi, 
formerly of the Benares Hindu University; 
Secretary : Mr. Y. M. Mehta, Partner, The 
Standard Plaster Works, Bombay. Those int- 
erested may obtain further particulars from 
the Secretary, Kennaway House, Proctor Road, 
Girgaon, Bombay 4. . “ 

The Meteorological Office Colloqivhmi, Poona. 
—Mr. P. R. Pisharoti spoke on /‘The Theory 
of Cyclones” on 2nd and 9th November 1945, 


and Dr. R. Ananthakrishnan “On Fluctua'^ 
tions of pressure and temperature in the atmos- 
phere” on 23rd and 30th November 1945. 

Sir M. Visvesvaraya, K.C.I.E., LL.D., has 
been re-elected unanimously as President of 
the All-India Manufacturers’ Organization for 
the year 1946. 

The Sixth Annual Conference of the All- 
India Manufacturers’ Organization will be held 
on. Friday, 28th, and Saturday, 29th December 
1945, im^Madras- at the Banqueting -Hall, Gov- 
ernment House, under the Presidentship of 
Sir M. Visvesvaraya, -K.c..r.E,, ll.d. The first 
day’s session starts at 3 p.m. on Friday, 28th 
December 1945. The Conference will have- spe- 
cial importance in view of the fact that with 
the cessation of the war ‘ many v^tal transition 
problems connected with the industrialization 
of the country which are engaging the attention 
of the Government and .the industrialists will 
be discussed. 


Imperial Chemical Industries (India) Re-- 
search Fellowship . — The Council of the Nation- 
al Institute of Sciences of India, Calcutta, has 
awarded an Imperial Uhemic.al , -Industries 
(India) Research Fellowship, carrying 'a sti- 
pend of Rs. 400 per month, to Mr. Rama Nagina 
Singh, M.sc., to- conduct research - -w(M:k • on 
Algology under the direction of Dr. Yajna-: 
valkya Bharadwaja, University Professor of 
Botany, Benares Hindu University, for two 
years in the first instance. 

In 1938 the Burmah Oil Co., Ltd., embarked 
upon a large-scale survey, employing, the 
latest known methods in the world, and at the 
outbreak of war,* they had as many as; 
seventeen separate geophysical parties at work 
in India and Burma. The survey had covered! 
330,000 square miles, . 22,000 observation star' 
tions had been set up from which gravity mea- 
surements were made and the cost so far has 
been Rs. 45 lakhs. As soon as conditions per- 
mit, the B.O.C. are planning to employ the 
latest methods to try: to -find-I.new oilfields. 
Amongst other companies, Who -engaged in oil 
exploration in India, - is - -the -Attock Oil Com- 
•Pany. ; 

; _ ERRATEA : : 1 1 

Vol.'14, No. 9 "(September 1945) / 

Page 229, Note bn “Quantum Mechanical! 
Theory of the Joshi Effect,'”' column 1, line 2I:i 
read ‘‘ionised’’ for -. “isolated’’. . ' 

Page 245, Note on “Apparent . -Carotene and 
Vitamin C in Dehydrated Vegetables”, in; 
Table I heading, read “moisture-free basisf’ 
for “moisture basis”, ' . ; 

Vol. 14, No. 10 (October 1945) 

Page 261, Note on “A Relation between the; 
Sheer Constant C^^ .... Metals”, column 2, la$t‘ 
line of the table, under the heading (r x 10® 
Calculated), the figure for K should be 4*8]7: 
in place of 8-87. : 

Page 276, Review of the book A Class-Book 
of Botany, para 2, line 15 (running on p. 277)', 
read “petaloideae” for “uitaloidese”. 
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